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grind. Here's a typical example. 

The machine, a model 271 Size 
Matic, is designed for precision in 
ternal grinding of double open-sidec 
bores in universal joint bodies. The 
work is hydraulically clamped in 
quick-change, 
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\ 
balloon type fixture 
After the first bore is ground, the par 
is simply unclamped, turned 180° ir 
the fixture, reclamped and ground or 
the second bore. Note that the holes 
are open on one side, giving an in 
terrupted surface for the grinding op 
eration. 





The part locates against the flange 
face and on pins through holes in the 
part. 





Remember—when it comes to prec 
sion finishing, it pays to come to Heald 
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ANNOUNCING 
4 NEW CUTTING OILS! 


2 DUAL-PURPOSE OILS (lubrication and cutting) 


SUNICUT 11-S for medium duty on automatic screw machines 
SUNICUT 209-S for heavy duty on automatic screw machines , 


2 SINGLE-PURPOSE OILS (cutting only) 
SUNICUT 102-S for heavy duty on automatic screw machines 
SUNICUT 110-S for heavy duty service in broaching, threading, 


gear cutting, heading and similar applications 





All four oils keep parts and tools cooler, help 
maintain closer work tolerances, permit longer 
runs between tool dressings. All are odorless and 
light in color. In addition, Sunicut 11-S and 
209-S have high lubricating value and are 
nonstaining. 

Kor your copies of the technical bulletins 
describing these new oils, call the nearest Sun 
office or write SuN Or Company, Philadel- 
phia 3, Pa., Dept. Th-4 





INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. © SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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Controls for Automation 


With automation becoming vitally important in many production 
lines, the tool engineer's responsibility for being familiar with latest 
developments and practices Is evident. No longer are these advances 
restricted to mass production if hniques, Many of them are proving 
economical and advantageous in medium-production plants and some 


in relatively small operations, 


Controls are basic in all forms of automation because they integrate 
the various elements in the svstem. Whether automation involves syn 
chronization of related machines. transfer machines, o1 complicated 
mechanisms, its successful operation depends upon adequacy of its 
controls. Adjustable-speed drives with speed regulation within definite 
limits sometimes prove to be a governing factor. Often, proper sequen 
ing of related machine elements requires positive operation from = an 
initial signal which in itself is too weak to provide the impulse needed 


for the following operation 


For these conditions power amplifiers of one type or another are 
generally employed. When. however. it becomes necessary not only 
to imitiate i! peration but also to measure it and compare il with 


the initial signal. servo svstems become important. 


Fundamental characteristics and features of such systems are clearly 
discussed in the article by J. Y. Kaplan beginning on page 53 of this 
issue. He reviews the basic elements of a classical open-loop circuit and 
then illustrates how. by incorporating additional control elements, the 
open-loop becomes a closed-loop circuit or a servo system. Response 
requirements with respect to precision controls are evaluated. In his 
succeeding article to be published in the following issue. the author 


shows how these controls are effectively applied to production ma hines 


With information such as this at his finger tips and control elements 


with standardized characteristics available to him. the tool engineer 


1s able to use the most ece nomical control with the chara teristics 


required for his application 
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SISTANDARD) S 
DTuBo 
Plug Gages 


Produce Superior Results 
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COLOR FLASH HANDLES | 
"GO" — GREEN SZ 


‘NO GO" — Red 















Tre VALUE of a gage is "what it tells", "how well” 
and “how easily". If the job at hand calls for fixed limit 
gages, DuBo Plug Gages will give you the best value in 
dimensional control. DuBo tells MORE, MORE EASILY. 


\ ZZ MORE DEFINITE CHECK There is no uncertainty with DuBo as 


with the cylindrical type gage, whether the hole is smaller than the plug, 

5 or larger and merely close. DuBo not only checks dimensional accu- 
a ‘i racy but also reveals taper and out-of-roundness. DuBo reduces the 
)-— number of parts needlessly rejected or improperly passed. 





O b EASIER OPERATION The DuBo Plug Gage weighs from 70 to 
perates y 80% less than cylindrical plug gages of the same dimension. It is self- 


she; piloting, no trouble at all to enter. A 
Tilting Handle "feather touch" is all that is needed for — .. 
tion. See di t left. — -» 

Whether handle will drop free- Se. ee ea a 


ly or not is the definite yes- 
or-no indication. No guess- LONGER LIFE Gaging surfaces of 
work, no forcing, no fumbling! the DuBo contact the bore walls only at 
the instant of making the check. DuBo 
gives you effective, economical gaging. 


Double end DuBo Plug Gages 
Under 1.510" 











Single end DuBo Plug Gages 


* U.S. and Foreign Patents Granted Over 1.510" 


Write for Complete Information 


STANDARD GAGE CO. Inc. Poughkeepsie, N.Y. 
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PRECISION PRODUCTS 


for 


PRECISION PRODUCTION 





You get the benefit 
of 62 years’ experience when 
you specify HARDINGE Collets, 
Feed Fingers and Pads a 
for your automatics, chucking 
machines and turret lathes. 


Ma gor" 
n a 
“aCturing Coll ets, F eed Finge™> an 


i 


-_ Sales Representatives 
Il . 


in All Principal Cities 


h 


HARDINGE BROTHERS, INC., Etmira, N. ¥Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 


April 95: FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-4-5 
pril, 5: OR FU 











When Size Control Counts, th 


BALANCED/ Zig 


of Winter Taps pays off in precise accuracy, as “welll { 
as long tool life. : 


ALWAYS AT YOUR SERVICE 


Your local Industrial Supply Distributor 


carries a complete stock of WINTER Taps. ‘Zn 


XS 


INIER 


WINTER BROTHERS COMPANY 


Rochester, Michigan, U.S.A. Distributors in principal! cities. 
Branches in New York, Detroit, Chicago, Dallas, San Francisco. 
Division of National Twist Drill & Tool Co. 





At High Feeds and Speeds 


—"Helex” End Mills, with their National cutting edges 
and high helix angles, give you smooth free-cutting 
operation. Long tool life, too! 


NATIONAL TWIST DRILL AND TOOL COMPANY 


Rochester, Michigan, U.S. A. Distributors in principal cities. 
Foctory Branches: New York * Detroit * Chicago * Dallas * San Francisco. 


* . * * . * * * . * > * 


CALL YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
... for all your staple industrial needs, including NATIONAL 
Twist Drills, Reamers, Counterbores, Milling Cutters, End 
Mills, Hobs, and Special Tools. 























ng experience en 


w threading cost 


1d n stainle ctee ’ 
LANDMATIC Hardened 
u these some c + 
ations and 


nforma 


LANDIS Machine 


WAYNESBORO - PENNSYLVANIA 
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for SECOND OPERATION WORK 


FAST 
ECONOMICAL 


a ual 
@ : 
This Wade No. 7 Hand Screw Machine is designed for 

fast, economical production. Especially well-suited for 

close tolerance work. Cut-away case-hardened steel 

tool blocks permit the operator to get tools closer to the 

nose of the spindle to hold closer tolerances. Quick-acting 

collet closer makes easy and speedy chucking, and fast 

removal of work. Wide range of spindle speeds. 


ey Spindle speeds, 315 to 3300 

ae 1’ collet 4-to-1 Hi-Lo Speeds 
at finger tips. 
Spindle stops without 
stopping motor. 





Send for Catalog 


THE WADE TOOL CO., 59 River St., Waltham, Mass. 


April, 1953 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-9 














MACHINE STAMPING 
AND EMBOSSING 
DIES 


Higher production with 
CADILLAC Dies is assured by 
special steel selection, con- 
trolled heat treatment and 
precision engraving — noted 
for accuracy and high qual- 
ity. We'll be glad to advise 
you on best marking methods 





PUNCH PRESS DIE 


=— 
ie 


ROLL SEGMENT DIE 


SOLID ROLL DIE 


HEAVY BEVEL STEEL 
LETTERS AND FIGURES 


The faces of CADILLAC Steel 
letters and Figures combine 
@ high degree of hardness 
with toughness, insuring ex- 
ceptionally long life. Each 
stamp is. clearly marked 
with character 
and size 


designation 
long tapering 


bevels assure easy align- 
ment of characters. (To the 
tight, mote CADILLAC’s 


sturdily boxed Interchange- 
able Steel Type Set.) 


<e& 
ly — 
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CADILLAC 





Marking Devices 





10 















FORGING HAND STAMP 












DIE INSERTS 











EMBOSSING DIE 





For Perfect Product Identification 


Are CADILLAC MARKING DEVICES 
Designed For ALL Marking Needs 


here 


Just as “variety” 


is called 


“the spice of life’, varieties of marking methods and devices are 


essential for meeting modern productioh demands. CADILLAC STAMP COMPANY is equipped 
to offer or build every conceivable type of marking device, from 
simple hand stamps to especially created and designed machinery 


for unusual marking requirements. 


CADILLAC 115 HAND 
MARKING MACHINE 


For general purposes this floor 
type machine gives top 
Marking is done in a rolling oper- 
ation 
Marks flat or round parts of vary- 
ing thickness. Foot pedal for mark- 
ing flat or irregular contoured 


service. 


requiring minimum pressure. 


CADILLAC 52 
AIR IMPACT PRESS 


For high speed marking, assembling, 
branding, crimping, 
also for producing light stampings 
The 52 effects great savings in produc- 
tion — delivers speeds up to 10,000 
strokes per hour—pressure up to 8 
tons. Safe to operate, automatic con- 
trols. Can be hand, foot or electrically 
actuated. 


staking, riveting, 





CADILLAC 45 HYDRAULIC 
MARKING MACHINE 


Here’s a compact, self-contained, man 
fold mounted, hydraulic unit. One con 
trol gives full range of marking depth 
it will mark round, flat and irregulo 


parts; table screw adjustable for Machines Above, Write for Bulletin M-120 surfaces. Machine capacity is up to 110 


round parts. 


\ 


HAND STAMP NUMERALS 


17313 Ryan Road 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Misc. Items, Write for Bulletin SE-130. 


INTERCHANGEABLE TYPE AND TYPE HOLDER SET 


FO. 6-0500 ° 


INDICATE A-4-10 


one inch impressions per minute. 





HAND STAMP SYMBOLS 


CADILLAC STAMP COMPANY 


Factory and Offices 


Detroit 12, Mich. 
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YOU CAN SEE THE DIFFERENCE. The spark stream from a Norton 
( Bond ALUNDUM wheel is more continuous, more even, in- 
dicating uniformity of wheel structure and of cutting action. 





YOU CAN HEAR THE DIFFERENCE. Norton G Bond wheels grind 
with the pleasant, steady swish-h-h of free, easy cutting. You 
hear no harsh grinding noise. 





YOU CAN PROVE THE DIFFERENCE. From general purpose to high 
production work, every job you do with the new G Bond wheels 
will benefit by the unique cutting action that grinds faster, freer, 
and cooler, 





NOW!...Boost your profits 
with the NEW 


|G BOND 


for your latest Norton 
value-adding 


DTPA] Me (RMN 
[OUCH Ur SUL 


It took five years of continuous research and field-testing 
to bring you the new, exclusive Norton G Bond. 


Now the most efficient vitrified bond ever produced is 
ready to add your latest ““Touch of Gold” for increased 
product-value — and profits — in a wide range of precision 


and semi-precision grinding jobs. 


Secret of the new G Bond’s great superiority is the way 
it holds each abrasive grain for maximum cutting action. 
Then, just when it should, it lets go, assuring a constant 
grinding surface of new grains with fresh, sharp cutting 
edges. It is designed to do this better than the bond in any 
wheel you have ever used before. 


As a result, Norton ALUNDUM* grinding wheels made 
with the new G Bond have definite advantages that you can 
see and hear as they grind — and that are proved in the 
better work they turn out for less cost. 


That’s your newest “Touch of Gold” developed by 
Norton to help boost your profits and keep your operators 
happy. Make sure you add it to your production. And re- 
member, only Norton offers you over 65 years of experience 
in abrasives, grinding wheels and grinding and lapping 
machines. 


SEE YOUR NORTON DISTRIBUTOR 
about arranging a test of the new G Bond ALUNDUM 


wheels in your plant. Or write to Norton Company, 
Worcester 6, Mass. Distributors in all principal cities. 
Export: Norton Behr-Manning Overseas Incorporated, 
Worcester 6, Mass. 


The Tool Engincer 














E “TOUCH OF GOLD" 
JOB-PROVED. During extensive field- 


gs the new Norton G Bond wheels 
made a big hit with operators ex- 
iced in many types of grinding. Why 
vet first-hand reports on these radically 


wed wheels? Try them in your own 





7 BIG 
ADVANTAGES 
Norton G Bond 

ALUNDUM Wheels: 


* Do more work per wheel 


Cut freer, cooler, faster 


Dress eosier — more pieces per 


dressing 


Cover a wider range of jobs 


Hold shape — better for form 
grinding 


Hold corners better 


Ideal for crush dressing 


NORTON 


ABRASIVES 


Gilaking better products 
to make WH, 
other products better 








ade-Mark Reg. U. S. Pat 





Off. and Foreign Countries 





BROAD USEFULNESS. The new Norton G Bond ALUNDUM wheels evlir ce 
can boost your profits on many types of grinding, especially form and threa 
April, 1953 FOR FURTHER INFORMATION, USE READER SERVICE CARD 



































UNBRAK PRE 


feature the following: formed ends which won't chip; 
60-62 Rockwell "C 


inch maximum surface finish; 50-54 Rockwell "C"’ Scale 


A fur ttt fir 
A START FOR THE FUTL 


—S 
ee 





Use UNBRAKO Dowel Pins 

plug gages in various pr 
duction operations, as guid 
pins, as stops, as wrist pir 
hinges and shafts. 





As fasteners for laminated 
sections, machine parts. As 
roller bearings in casters, 
truck wheels, etc. 


As position locators on index 

ing machines, for aligning 

4-GROUND ALLOY STEEL DOWEL PINS core hardness; 150,000 psi average single shear strength parts, as feeler gages in as- 

+ 0.0001"' diameter tolerance; 2 standards— blue label sembly work, as valves and 

pins, .0002'' oversize for nominal press fit requirements valve plungers on hydraulic 
and red label pins, .001"’ oversize for use as repair pins. ‘equipment. 


C” Scale surface hardness; 6 micro- 


See your distributor for Unsrako standards 


You save time and money ordering UNBRAKO socket 


screw products from your UNBRAKO industrial distrib- uNBRAKG 


STAMDARBS 


utor. He has a complete stock, offers excellent service 
and prompt deliveries. Write for UNBRAKO Standards. 
SPS, Jenkintown 37, Pa. 


UNBRAKO SOCKET SCREW DIVISION Sps 
® 


Write for UNBRAKO Standards 








JENKINTOWN PENNSYLVANIA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-14 The Tool Engineer 
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Seven irregular shaped holes 


are pierced in this stainless 

steel jet engine part to 
very close tolerances— 
automatically. 


Irregularly shaped holes 


IN’ A SINGLE SET-UP 


pierced (or related operations) 


More than 40 holes in this 
automotive frame member 
are pierced simultaneously. 


Cylindrical parts can be 
from the outside inor 
inside out using an - 
indexing type machine. 



























id two trimming operations, 
complete this automobile / 
woor inner window frame = / 
in one setup. Model 
Ghanges can be made 
at little expense. 


j 


j 





Based on a recent development in piercing technique, 
you can pierce more holes simultaneously—faster 
and with greater accuracy—on Danly Metalworking 
Equipment. Eliminate awkward multiple handling 
. . . pierce all holes faster in a simple, single set-up. 

















sneral Purpose Gap 
ame Piercing Press 





working Equipment: 





Up to 225 tons available per cylinder. 

Permits greater capacity without hydraulic circuit or tool trouble 
. smoother, faster. 

An integral feature of every 

cylinder... each. station hydraulically strips its punch. This 


unique action simplifies fixturing, is practically foolproof. 


Pierces practically any type of 
hole... round, oblong or irregular to very close tolerances. 





Automotive Frame 
Piercing Machine 





Built specifically for your piece part, these are only 
a few of the advantages of Danly Hydraulic Metal- 





Automotive Inner Window 
Frame Piercing Machine 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue * Chicago 50, Illinois 


HYDRAULIC METALWORKING EQUIPMENT 


MECHANICAL PRESSES 50 TO 3000 TONS 





Jet Engine Shroud 
Ring Piercing Machine 
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“ARMS and HANDS” \ 


for your 
MACHINE TOOLS 


if think of a Lathe, Mill, Multi- 
Spindle Machine, or other Machine 
Togls as being a human body, supply- 
ing) power to the parts of the body 
dog the actual worky-thén Scully- 
Jofies todls.sepréSent the ‘‘Arms and 
Wands’’ 
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"Roll-Lock" 
Expandiug 
Mandrel 


""Roll-Lock”’ 
Flange Type 
Expanding Arbor 


Roll-Lock’”’ 
Flange Type Chuck 


Shown to the right are two of the many 
applications in turning, grinding or in- 
spection operations. “Roll-Lock"’ Flange 
Type Expanding Arbor and Tool Chuck 
being used in a finish grinding machine 
for bolding the work and grinding tool. 
*"’Roll-Lock” is a trade mark of Scully- 
Jones and Company. 


WRITE FOR BULLETIN No. 


and other ‘‘Roll-Lock’’ Chucking Tools. 


YOU GET LOW COST FAST ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 


YOUR prosuems 


Helping you solve your tooling and 
production problems is Scully-Jones 
} first objective. Ever since 1912 we 
_ have designed, developed and 
manufactured tools to the highest 
standards to help you get fast, 
accurate production at low cost. 


5 That is why you can purchase S-J 
\ Tools and get the best that engi- 
| neering research, modern equip- 
_ ment, correct materials and expert 
4 


_ workmanship can produce. 


| Use these S-J “Arms and Hands” to 
equip your machine tools. They 
will help you get low cost, fast, 
accurate production on such opera- 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-16 
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recision work 


SCULLY-JONES 


POL LOCK 9 
CHUCKING TOOLS 


“Roll-Lock”” Mandrels, Arbérs and Chuc 
use a new chucking method/for holding wo 
or tools. This method tak¢s advantage of the 


elastic properties of metal. 


When a very little turning force is applied ¢ 


—_—- 


NX 


C 


) 


actuating ring or cone, fhe powerful wedging 
action of rollers expafids or compresses the 
chucking surface to @ shrink fit. This permits 
maximum torque agd thrust to be transmit 
ted, assuring accurgcy often less than .0001” 
“Roll-Lock” Chugking Tools are engaged or 
disengaged quickly and easily. Yet the shrink 
fit cannot be logsened by reversing the rota- 
tion of the togfs or by shock and vibration. 


17-50 pe 


giving detailed description and technical data on these iialaian 


1915 S. Rockwell St., Chicago 8, Ill 


are OUR prosiems 


tions as drilling, reaming, tapping, 
milling, counterboring, counter- 
sinking, core drilling, recessing or 
undercutting, boring and grinding. 


For current information on S-J 
Tools, refer to Catalog 600. Write 
on your company letterhead for 
your copy. 


Let us help you solve your tooling 
and production problems. Because 
our manufacturing facilities have 
been expanded, we're in a position 
to give you reasonable deliveries. 
For quick service see our nearest 
representative or contact Scully- 
Jones direct. 





The Tool Engineer 





oduction Pointers 
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Presented as a service to machine shops, we hope some of these 





interesting ideas, culled from thousands of jobs, will suggest 


ways to help you cut time and costs in your own metal work. 
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A Sear 


Here is an efficient setup for produc- 
ing seat rings and slotted wedges for 
gate valves. A Gisholt No. 12 
Hydraulic Automatic Lathe is doing 
the work on the stainless steel parts 
requiring close tolerances. 

Atotal of six toolsisusedto machine 
the 8” five-degree valve seat rings 
which are held in a special fixture. 
Tools on the rear slide rough and fin- 
ish face while tools on the front slide 
chamfer inside and outside the seat 
diameters. The workpiece is held on 


an air-operated expanding mandrel 





set at five degrees from the spindle 
axis. Time is only 3 minutes floor- 
to-floor. 

Valve seat rings and gate wedges. 
Changeover for machining the 


The No. 12 Hydraulic Automatic Lathe. 

















Tooling and fixture for 
machining seat rings. 


bo § CPST 


AN EXCELLENT WAY TO MACHINE GATE VALVE PARTS 


No. 12 Hydraulic Lathe Performs 5 Operations with One Set of Tools 


wedges is fast and easy. The same 
tooling is used and a 2-jaw chuck 
replaces the fixture. The gates are 
then machined on one side. To do the 
next side, the workpiece is reversed 
After this operation the part is heat- 
treated. It is then returned to the No. 
12 and light finishing cuts are taken 
on both sides, leaving a 30 to 40 
micro inch RMS finish. Time for each 
side is 2 minutes. Locating blocks are 
adjustable and different sizes can be 
handled with this setup. 


This No. 12 Hydraulic Lathe with its 
completely automatic cycle, and well 
planned tooling handles various sizes 
of two different parts. 























Same tooling with 2-jaw 
chuck for wedges. 
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Do you have the prob- 

lem of machining two or 
more sides or ends of 

small parts? The Gisholt- 
Weatherhead chuck, mounted 
on a No. 5 Ram Type Turret 

Lathe, can be your time-saving 

solution 

[his quick-indexing, two-jaw 
chuck ts atr operated It permits you 
to index the workpiece ustthout stop- 
ping the spindle. It's an important 
time-saving feature that means more 
production per hour; easier work for 
the operator 

If you machine small to medium 
size valves, cocks, tees, ells, crosses 
and similar multiple station parts, 
you should have full information on 
the Gisholt-Weatherhead chuck. Ask 
tor the Gisholt Chuck catalog. 


Here's a Production Pointer that tells 
how to machine similar faces of parts 
without unchucking the part. ..or even 
stopping the spindle. 


TRY THIS TIME-SAVER ON MULTIPLE FACE PARTS 
Work is Indexed Without Stopping Spindle 










Close-up view 
of the Gisholt- 
Weatherhead 
chuck holding 
small part 
machined on 
all four sides. 


-—— 
Typical parts 
machined 
with the time- 
saving help 
of this chuck. 
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ON JOBS LIKE THIS POWER AND RUGGEDNESS PAY OFF 


Big Saddle Type Lathe 
Has Cross Feeding Turret 


For hogging off metal on hefty parts, 
like this heavy steel aircraft engine 
crankcase section, it takes a machine 
with plenty of power and rigidity. 
Chis big 5L Saddle Type Lathe with 
its 36)2" swing over the bedways is 
up to the job on both counts. It's 
equipped with a 50 H.P. driving mo- 





tor and has a cross-feeding turret. 
There’s a special tool block mounted 
on one face of the hexagon turret 
which feeds into the work and then 
laterally so that the seven separate 
tools handle all operations. The rim 
is turned and faced, two diameters 
are bored and both OD and ID are 
rough formed—all in this one move- 
ment. Then the tools on the square 
turret finish form the OD and ID. 





It’s another case where the sheer 
power and ruggedness. . . plus com- 
bination tooling of a standard Gisholt 
Saddle Type Lathe . . . pay off on a 
special job. Once the job is completed 
the machine can be quickly tooled fo: 
standard turret lathe work. 

You should have the Bulletin on 
the 5L Saddle Type Lathe if your work 
is of this size. Write; we will also in 
clude information on standard tools 


Seven tools combined on one head plus 
a sturdy turret lathe give fast produc- 
tion on unusual job. 








Tool setup for crankcase job 





LOOK AHEAD...KEEP AHEAD ... WITH GISHOLT 


























Jalve Guide Machining 
Shows How It’s Done 


two operations required to 
ine these valve guide parts are 
lled as separate jobs on this 
ermatic Automatic Turret Lathe. 
both jobs are done with just ove 
f tools on the hexagon turret. 
the first operation, tools are 
{in stations 1 and 2 of the hexa- 
turret. These do rough and finish 
ing while tools on the cross slides 
form and chamfer. Meanwhile, 
ugh the use of the reduced travel 
ure of the Fastermatic, the rest of 
turret stations are by-passed. 
or the second operation, the tools 
ch were already set up and inac- 
e in the first operation are now 
ized. By merely changing the tools 
the front and rear cross slides, the 
ond operation is completely set up. 
s time tools on the hexagon turret 
» turning, boring and grooving, 
vhile tools on the cross slides face, 
m and chamfer. 
[his Fastermatic feature saves 
setup time and makes changeover 
fast and simple. 


2 JOBS—1 MACHINE—1 TOOL SETUP 
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There’s no re-tooling of the hexagon 
turret between operations on this job 
because all tools for both operations 
are there from the start. 
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TIME- 
SAVING 
a IDEAS 


a) 


Valve guide 











before and after 











machining. 


HOW ALL ANGLES ARE COVERED ON THIS FAST SIMPLIMATIC JOB 


Adjustable Tool Slides Cope 
with Different Cone Angles 


Rotary rock bits for oil well drilling 
ire big business. Here, production is 
getting a big boost by an excellent 
setup on a Gisholt Simplimatic 
\utomatic Lathe. 

It's handling first and second 
perations on the three types. of bits 
hown in the drawing. In the first 
peration, front-slide turning tools 
rn the various angular outside 
irfaces. Time: 1.5 Min. f.t.f. 

In the second operation, tools on 
ce front and rear slides groove the 
itter bits in only .8 minute. 

\ time-saving feature of the tool 
ides are their swivel bases which 
ake them adjustable for machining 
e different cone angles required by 

he three types of bits. 


Vith one set of tools, this Simplimatic 
indles two operations on three types 
f rock bits—all having different angles. 






Workpiece 
after first 
and second 
operations. 





“ 


Second 
operation in 
machining 

rock bits. 


The 3 types 
of rock bits. 








EARMARK YOUR DEPRECIATION ALLOWANCES FOR NEW MACHINE 


































































HOW BALANCING HELPS TAKE THE SHAKES 


Balancing does wonders, as this 
tractor manufacturer has learned. 
Operation is smoother and vital parts 
last longer because flywheels and 
clutch components are precision 
balanced on a Gisholt ISV1 
DYNETRIC Balancer. 

Static unbalance is measured, 
located and corrected on the one 
machine. The operator reads the 
amount of unbalance from the barge 
meter. Correction is then made by 
the integral-mounted drill which 
removes the exact amount of metal 
to bring the part into balance. 






OUT OF TRACTORS 


Machine Measures and Corrects Unbalance in Variety of Pe rt; 


This Balancer handles a w 
assortment of parts, ranging fror 

to 65 lbs. and up to 21 inche 
diameter. Special adapters are v sed 
to locate, support and hold each 
of workpiece. 

For full information on balanc 
write for the booklet, “Static id 
Dynamic Balancing.” Also ask 
details on Gisholt Balancing Sch 


Static balancing is a quick, inexpensive 
operation that gives these tractor 
parts longer life with less vibration. 


A few of the many tractor parts balanced on this machine 


50-SECOND SUPERFINISHING OPERATION—YEARS LONGER BEARING LIFE 


Ree 
Gisholt Model 51-A 

Cylindrical Superfinisher 
with workpiece in place. 







Job Done Automatically 


The part you see loaded in this 
Gisholt Model 51-A Superfinisher is 
a planetary gear housing. Two bear- 
ing diameters, one measuring 34%” 
and the other 112” 
finished: 


, are being Super- 


The two-speed rough-and-finish 
machine cycle is predetermined, ad- 
justable and fully automatic, except 
for loading. With the part held by an 
air-operated draw-back fixture, both 
bearing diameters are simultaneously 
Superfinished from approximately 
20 micro inches RMS down to 6-8. 
A special upper oscillating head with 
two quill units, one standard and the 
other with 4” vertical travel, clears 
the workpiece for loading and un- 
loading. Floor-to-floor time is only 


50 seconds and production is 57-60 
parts per hour at 80% efficiency. 

Superfinishing, by ridding the 
bearing surfaces of smear metal, 
chatter marks and other irregular- 
ities, greatly increases the service life 
of the parts. 


In one fast automatic operation, 
Superfinishing gives these two bearing 
surfaces a smoothness that assures much 
longer life. 





The textbook, “Wear 
and Surface Finish” 
covers all phases of 
Superfinish. Your copy 
is free for the asking. 














THE GISHOLT ROUND TABLE represents the collective experience of spe- 


At cialists in the machining, surface-finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 
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TURRET LATHES «+ AUTOMATIC LATHES + SUPERFINISHERS + BALANCERS «+ SPECIAL MACHINES 


“eC.” 


~ MACHINE COMPANY 


Madison 10, Wisconsin 














1iOW WOULD YOU 


\ACHINE THE ENDS OF THESE 
RECTANGULAR HOLES, AT AN ANGLE, 
N THIS 


COMMANDER’S CUPOLA 
forged of ARMOR STEEL 




















it’s easy and accurate IN 2) 


vis [LAPUINTE| proacuinc: | }\\ i Mm 
I Ne” 


The best way to do it is to use this rigid \( 
25-ton LAPOINTE HP-50 Horizontal BROACHING 
MACHINE with 72-inch stroke. 


The three holes, including radius corners, can be 
broached at the rate of one finished f TT bea 
ee) 


part every forty minutes! 




































NOT BAD! . . . when you 
consider the size of this part 
— diameter nearly 40 inches. 


NOT BAD! .. . when you 
realize that the material 
being broached is armor 
steel. 


NOT BAD! .. . when you 
begin to figure how you 
would handle this big part to 
machine these holes — at an 
angle — by any other 
method! 


Write for Bulletin HP-5 


Of course the FIXTURES 

Jf and BROACHES were also 
engineered and built by 
LAPOINTE, for we can take 
the complete responsibility. 


ay 





ADAPTABLE TO OTHER BROACHING JOBS 


The LAPOINTE HP-50 Broaching Machine Is ver- 
satile. It can readily be adapted to the broach- 
ing of numerous other parts, 


~ |LAPOINTE| 1 MACHINE TOOL COMPANY _. 


™J HUDSON, MASSACHUSETTS « U.S. A. LAPOINTE 


Bronch Factory: Watford, Herts., England Saal 











THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Ree » 
April, 1953 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-21 2] 
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When you want 
on any cuffing-tool 



















here are 5 reasons fo call your 


1 


Py, 


Franchised .Y 


> 


j 
Taps (including a new line of Spe- \ 
basic and conversion sets of Taps and 
Cutters, End Mills, Counterbores 


7) COMPLETE LINE: Drills, 
cial-Purpose Taps .-- and 7 new 
Dies, handsomely boxed), Dies, Reamers, 


and Countersinks. 


2 AMPLE STOCKS: Your Morse-franchised Distributor is ready to 
supply you with the Morse Quality Cutting Tools you need. New Morse 
methods of production, inventory control and expediting put him in a far stronger 
position in ’53 than ever before. 


3 ON-THE-JOB EXPERIENCE: Your Morse-franchised Distributor 


d on cutting-tool applications, to give you increased 














knows his way aroun 
production and reduced costs. 


@) cLOSE CO-OPERATION FR 


On any “cranky” of special problem, your 
immediately summon the help of Morse’s top te 


5 PROVEN RESPONSI 
mber of your 
has, in him and his men. 


OM MORSE ENGINEERS: 
Morse-franchised Distributor can 


chnical men. 


BILITY: Your Morse-franchised Distributor 


business community. You can have full con- 


is a respected me 
fidence, as Morse 


RILL & MACHINE COMPANY, NEW BEDFORD, MASS. 


(Division of VAN NORMAN co.) 
Chicago, Detroit, Houston, San Francisco 


MORSE TWIST D 


Worehouses in New York, 





The T ngi 
lool Engineer 
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Cutting Tools 


April, 1953 FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-4-23 








Fully Automatic, Semi-Automatic or 
Hand Operated. 


Check up to 12 dimensions on each 


piece, simultaneously. Sigma has built 8 DIMENSIONS 
special machines to check as many as 28 [elele) PER HOUR 


dimensions simultaneously on a turbine 
blade in 12 seconds. 


Checks External or Internal Dimensions, 

Depths, Profiles, Concentricity, Tapers, 

Squareness of Faces. 

Easily and quickly set to the required ' bez 
tolerances. 5 DIMENSIONS 


2OOO Per tour 


Rapid change of set-up from one 
part to another. 


Handles pieces from '2"' to 4” 
wide and up to 8" long. 


Results are instantly visible 
by signal lights. 


Guaranteed accuracy of 5 DIMENSIONS 
Electric Signal Gauge is 3600 per nour 
00005"’. 


Inspects up to 10,000 
pieces per hour 


Counts, tabulates and 
ejects pieces into sep- 


arate compartments | DIMENSION 


for correct, oversize [elelelera ret: 


and undersize 
parts: 


Send ys blue prints or samples of parts 
you want checked, giving us your inspection 
requirements. Our Engineers will be 
glad to make suitable recommendations. 5 


MANUFACTURED BY SIGMA INSTRUMENT CO 














Sigma Automatic Multi-dimensional 
Inspection Machine with magazine 
feed for checking six dimensions on 
wheel studs. Output: 2,500 per hour 


THESE MACHINES IN OPERATION AT COSA’S NEW YORK 
SHOW ROOM OR SEND FOR DESCRIPTIVE LITERATURE. 


LTD LETCHWORTH, ENGLAND 


COSA CORPORATI ON Your source for all Precision Machine Tools— 


405 Lexington Ave.,New York 17 from Small Bench Lathes to Large Boring Mills 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-24 The Tool Engineer 





























WITH 


SCHENCK 


ELECTRO-DYNAMIC BALANCING MACHINES 


Now, in a fraction of a minute and in a single run, you can accu- 
rately determine the amount and location of dynamic and static 
unbalance on rotating parts. The SCHENCK Electro-Dynamic 
Balancing Machine has a sensitive and accurate electrical meas- 
uring system—without electronic tubes or oscillograph—that will 
indicate unbalances deviating as little as 0.00004” from the center 
of gravity. Simple and easy to operate, the SCHENCK Balancer, 
by coordinate measurement, quickly indicates on a Wattmeter 
the unbalance of the rotating part. 


Model R63—balancing 
turbine rotors 





SCHENCK ELECTO-DYNAMIC BALANCING MACHINES ARE THE RE- 

SULT OF 40 YEARS WORLD-WIDE EXPERIENCE. THEY ARE MADE 

IN MANY CAPACITIES TO BALANCE ROTATING PARTS WEIGHING 
UP TO 100 TONS. 


Machine Type R13 R23 R33 R43 R53 
Measuring Range 1-22 3-66 1-220 3-660 11-2,200 
(Weight of part in Ibs.) 

Machine Type R63 R73 R83 R93 


Measuring Range 33-6,600 110-22,000 330-66,000 1100-220,000 
(Weight of part in Ibs.) 


Let Cosa Engineers recommend the proper Schenck 
Balancer for your needs. Or, send for detailed catalog. 


COSA [2RPORATION pax 








Model R23—balancing 
floating armatures 











rce for all Precision Machine Tools— 
jmall Bench Lathes to Large Boring Mills 


The workpiece is balanced 
easily by adding or remov- 
ing weight units at two of 
the four balancing points 
located within the coordi- 
nates, 90 degrees apart. For 
many production installa- 
tions, Schenck Balancers 
combined with machine 
tools—check, correct and in- 
spect parts in one set-up. 


Model R33—balancing 
pump wheels 





IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 
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get better threaded parts, longer tap life and 
lower tapping costs. Ask your authorized 
Besly Distributor for a TRIAL RUN on 


PLUS details on 


| @ LET US PROVE that Besly can help you 
your toughest jobs .. . 





Besly's Super-Service on “Specials”. 





BESLY-WELLES 


CORPORATION 
Established as Charles H. Besly and Company in 1875 








118 DEARBORN AVENUE - BELOIT, WISCONSIN 





°%6 FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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The World's Most Accurate 





TAP 
TIPS 


INDICATE A-4-26 








UNSURPASSED ACCURACY 
AT ALL VITAL POINTS 


Ae 
| [0EEER Microcentric CHAMFER 


B® solid-Ground THREAD FORM 


4; Accurate RAKE ANGLE 
/ 


e Mirror-finish FLUTES 


Ss 


Ge) Tru-Squore DRIVER 


hondy 
} a is full 


. metho 
reper Write for you 









ta 
ds -_ Free Copy- 













BESLY DRILLS, REAMERS 
AND END MIiLLS— 
High-Speed’ Cutting Tools in a com- 
plete range of types and sizes. 


The Tool Engineer 
















carries a moral for 
Cutting Fluid users 





<a 
The Fable... 
A Crow, sitting on a fence post, watched a 
huge Eagle swoop down on a luckless lamb and carry 
it away. “That looks easy’’, thought the Crow, and , 
straightaway tried to duplicate the Eagle’s feat. 4 
Of course, he couldn’t lift the lamb and, instead, J 
ees P : 
got tangled up in its wool and couldn’t get loose. 
The farmer came over, grabbed the Crow, anc 
The f , grabbed the Crow, and 
wrung its foolish neck. | 
™ | 
rT , 
jad. Repth ae jae 
Bae eee, 
Re 4 
The Moral eee 
Just as there was a big difference in abilities with great /ubricity, on others high anti-weld 
of, and results secured by, the Eagle and the properties are necessary. All require semper- 
Crow in the fable, so are there big differences ature regulation, but always more than a “‘cool- 
in the abilities of basically different types of ant” is needed. 
cutting fluids. Stuart Oil Co., recognizing this, Let your Stuart Representative demonstrate 
does not attempt to apply a watermixed cut- the opportunities for increased machining 
ting fluid where a straight oil is needed, or efficiency in your plant. Ask to have him call 
vice versa. Some applications require a fluid at your convenience. 








TT oe. af. . 2. ge ee a oe 

More Than a ‘'Coolant’’ is Needed Free! Dilut-o-graph 

Circular slide rule makes dilution of | 

cutting fluids quick, easy! For tanks of I 

1 to 100 gallons. Fill in coupon, clip to | 

tu A rt il c your company letterhead and mail to: | 

D. th 3 0. D. A. STUART OIL CO. LL 

' 7 2727-49 S. Troy St., Chicago 23, Il 7 | 

TIME-TESTED CUTTING FLUIDS AND LUBRICANTS ; 
Name 

2727-49 S. Troy St., Chicago 23, Ill. ' 

Title ai 

April, 1953 FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-4-27 27 






































outstanding design features: 


Double End Twin Drive with double reduction gearing 
(for straight bends and smooth power application.) 
A rigid One-piece Frame with permanently welded crown 
for minimum deflection and permanent alignment. 


Laminated Non-Metallic Ways maintain accurate align- 
ment and assure longest life of dependable service. 


Deep Twin Plate Steel Bed with open slug clearance for 
multiple punching work. 


Powerful Air Cooled Friction Clutch and Brake assures 
easy ideal “Press Brake Action’’. 


Air Electric Clutch Control may be operated by palm 
buttons on ram or foot switch with provisions for “Inch- 
ing”, “Single Stroking” and “Continuous Run”. 


Reversible Flywheel can be pulled out of accidental stalls. 


Power Adjusted Ram with self-locking adjusting screws. 


Micrometer Dials accurately indicate position of ram so 


die settings can be quickly repeated. 


Accessibility at rear with plenty of clear working space 
tor safety. 


Gages with full horizontal and vertical adjustment for 


front or rear of press. 


Angle Support Brackets and Bolster Plates quickly con- 


vert press for stamping operations without affecting bend- 


ing ability. 


All gears operate in totally enclosed sealed baths of oil. 


NI 
AGARA MACHINE & TOOL WORKS 


versatility of 
operations 


BENDING JOGGLING 
FORMING NOTCHING 
DRAWING PUNCHING 
BEADING PIERCING 
CURLING PERFORATING 
CORRUGATING SLITTING 
BLANKING TRIMMING 
EMBOSSING ETC. 





WRITE FOR BULLETIN 89 


all steel press brakes 
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fhe Last Word in New All-Steel 
PRESS BRAKES 
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+ / America’s Most Complete Line of Presses, Shears, 
: esa Machines and Tools for Sheet Metal Work 
Dealers in principal U. S. cities and major foreign countries 












































no. 1309-W 


Finishes 2 bores and a 
taper straight and concen- 
tric.2 wheelheads are used 
on this semi-automatic. 


Max. traverse stroke, 6°. 
Max. grinding length, 32”. 


no. 2209 


For precision and high 
production grinding of ball 
bearing races, gears, rolls, 
bushings, etc. Max. traverse 
stroke, 6”. Max. grinding 
length, %4”. 


no. 1416 


Specially designed for 
grinding bores in long work, 
such as machine tool spin- 
dles. Maximum traverse 
stroke, 20”. Maximum 
grinding length, 8”. 


no. 1460 


For production or single 
piece hole grinding on 
parts up to 60” diameter. 
Max. traverse stroke, 21”. 
Max. grinding length, 16”. 














| “alignment 


internal grinding 99 





no. 1109 


For high production of 
small bores where accu- 
racy of size and finish are 
required. Max. traverse 
stroke, 6”. Max. grinding 
length, 32”. 


no. 1116 


A general purpose hole 
grinder for tool room, small 
shop, or general produc- 
tion. Maximum traverse 
stroke, 20”. Maximum 
grinding length, 8”. 


no. 1209 


A fully automatic, high 
production machine for 
small and medium bore 
grinding. Max. traverse 
stroke, 6”. Max. grinding 
length, 3”. 


“Alignment for Better 
Internal Grinding”, a new, 
sound color moving pic- 
ture is available for free 
showing to engineering 
groups. Write for descrip- 
tive booking form. 





The Tool Engineer 
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I: is generally believed in internal grinding that once the grinding 


wheel passes the diamond, the form of the wheel will be a perfect 


cylinder. In our illustration the wheel is tipped as it passes the 
diamond and an hourglass form is generated on the wheel. This 
condition is not peculiar to an internal grinder. The same form 
is generated in turning an O.D. on a lathe if the tailstock is either 
high or low. 


The path of the diamond is a straight line across the surface 
of the wheel, but the wheel will not contact the work on the same 
straight line. Contact may be at a point on each end of the wheel. 
Since the wheel does not contact across its full face, wheel wear 
will be excessive and the wheel will act soft. 

The geometry of the hole may be upset as in the illustration, 
with the result that the back of the hole will be tight. Neither 
turning the workhead nor changing the length of traverse will 
correct this error. Because the wheel is contacting at either one 
or two points, instead of a straight line, the surface finish will be 
poor. The remedy is to correct the alignment by bringing the 
wheel center line “‘a” parallel with the path of the wheel and in 


plane with the work center line ““b”. 


Bryant Chucking Grinder Company 


Springfield, Vermont, U.S. A. 


Internal grinders °* Internal & External thread gages 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-4-3]) 

















} Outstanding Time 


The New Cincinnati Electro- 












Magnetic Clutch and Brake alone brought 


a 30% time-saving here 


The New Cincinnati Magnetic Clutch and Brake, Shaping time on 7 





with its single, convenient control lever, gives the internal oil grooves in 
these steel sleeves was 


reduced from 12.5 
control of his Shaper and converts waste time into minutes to 8 minutes, 


productive time. by the Cincinnati 
Electro-Magnetic 


Clutch and Brake. 


operator the fastest, simplest and most accurate 


This powerful clutch and brake requires no adjust- 


ment, and has a long, maintenance-free life. 


Write for Cincinnati Shaper Catalog N-S5: 


CINCINNATI 25, OHIO, U.S.A. SHAPERS ¢ SHEARS «¢ BRAKES 
















Outstanding ACCURACY 





SINGLE 
CONTROL 
LEVER 
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INDUCTION HARDENED 


CYLINDER BORES... 


one ie 


a 


formuchlonger — 
engine wear— 
at much lower cost 7 


Cylinder liners cost a lot of money, and, of course, Now TOCCO® has developed and patented a 


they take up space that could be used for gen- process for Induction-hardening the cylinder 
erating extra horsepower. bores of conventional, cylinder-iron castings. 
As a result engine builders, hoping to abolish The blocks are easy to machine, yet cylinder bores 


the need for liners, experimented with various are very hard to a depth of about 6”. This depth 


ard alloy irons that can furnish desired hard of hardness permits several re-honings with no 
ness in the cylinder bores. ; ; e 
, loss of hardness in the cylinder bore. 


However, these hard castings were extremely 
difficult to machine, and they cost several dollars The cost?—less than half the extra cost of alloy 
per casting extra. iron cylinder blocks. 


see our catalog in 





This important development is typical of the way TOCCO works hand-in-glove MACHINE 
; = ‘ ‘ , ’ ' TOOL 
with the Metal Working Industry to improve products and lower costs. CATALOGS 
or write for cony 





THE OHIO CRANKSHAFT CO. 
Dept. G-4, Cleveland 1, Ohio 


Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 
Treating” 


Name 
Position 
Company 
Address 
City- Zone State__ 
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Drills and spotfaces stud holes; drills angular oil 
hole; drills and taps two screw holes; mills bearing 
lock slots; and saws into five individual pieces. 


240 bearing block sets (1200 pieces) per hour at 
100% efficiency. 


Capacity for machining two sets of parts at a time. 
Two heavy-duty, 25 hp, vee belt drive, milling 
spindles for sawing operations. 

Other features: Built-in chip conveyor, automatic 
lubrication, overhead transfer mechanism, gravity 


operated cam clamping for work holding fixtures, 
J.1.C. hydraulic and electrical construction. 





Established 1898 
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: 


THE co. 


ee ee ee ee Ae ee 
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Increasing 
Production 
from Tools. Dies’ 


By E. E. Griffiths; 
Consulting Manufacturing Engineer 
Westinghouse Electric Corp. 


Pittsburgh, Pa. 


( = OF THE IMPORTANT PROBLEMS of industry is 
to find ways and means of maintaining or improv- 
ing quality and at the same time reducing the cost 
of a product. In this connection maintenance of 
machining tools, such as dies, molds, milling cut 
ters. drills, ete.. and the related machine tool 
equipment, plays an important part. To insure 
best results from tool and equipment investment 
and its contribution to final product cost, it is 
necessary to understand and carefully plan control 
of the relative operating failures and shortcomings. 

All manufacturing concerns, in one form ot 
another, plan ways to improve tool and equipment 
operating conditions and to control maintenance 
and repair cost in the interest of bettering product 
cost, quality and delivery. There are several ways 
and degrees of accomplishing this. The most com- 
mon is to depend chiefly upon regular toolroom 
and production supervisory personnel to maintain 
control by personally following many individual 


detail tools, equipment and operating failures and 


Abstracted from paper 21T6, “Maintenance Ex- 
pense Control of Production Tools and Equipment.” 
presented before the 21st ASTE Annual Meeting. 
Copies of the complete paper will be available from 
the Society Headquarters. 

+ Senior member ASTE Pittsburgh chapter. 


April, 1953 





Fig. 1. Carbide die set for a small motor rotor 
stamping. Proper maintenance can extend the 
useful life and production of this set. 


shortcomings. At the same time they attempt to 
handle their part of major problems of production 
planning, cost, quality, and labor relations, 

Of course everyone appreciates the need for 
iiding the foremen and, accordingly, has added 
manutacturing engineers or specialists of various 
kinds to cope with manufacturing problems. Such 
personnel is necessary but, instead of allowing 
them to develop into trouble-shooters, as is often 
the case, a plan similar to that in use at Westing- 
house can provide data which, when properly used, 
will aid as a preventive rather than a cure. Also 
as conditions resulting in tool and equipment 
failures or shortcomings are reduced or eliminated. 
both manufacturing engineers and tool and equip- 
ment specialists will be afforded more time to apply 
their efforts to their rightful job of improving basic 
manufacturing conditions and methods. 

However, it is becoming increasingly difficult 
for supervision to control tool and equipment op- 
erating performances, and management's assistance 
both in personnel and system should be more 
gainfully applied. Accordingly. Westinghouse in 
cooperation with its various divisions, developed 
1 plain of maintenance expense control which is 
proving feasible for the foremen to use. The pro- 


vram provides basir information which can be used 
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t prove product qualit ind’ cost as well as What the Plan Will Do: It will give a com 
reduce tool failures, defective work, productior plete history on individual tool performance, num 
loss ind delays \t the same time, beneficial ber of pieces produced between repairs, number of 
{} ire obtained bv reducine the number of hours of repair, amount gr vuund off a die and why 
setups and achine down tims the tool is being repaired. The records will also 

Such a plan has been developed for application show the number of times a tool was used over a 

tools and equipment in the following important given period of time and favorably influence the 


control of setups. 
Since longer runs, reduced: failures and_ less 
aj maintenance are all instrumental in lowering cost. 
increasing production and improving quality, the 
following will serve to illustrate some of the effects 
Che of the cooperative action that develops as a result 


Maintenance Expense Control Plan: 


ethod of ipproach is basically the same tor all ol the application ol the plan. 

















tools but since punctl ress netal stan ping and Die Life: Increased output per 0.001 inch of 
bol te s such is show! in kiv | re pre sent dlie life. as shown In Fig. a is the direct result ol 
the largest dollar investment of anv class of tools the operation of this plan. The solid line indicates 
how appli ation of the plan improved stamping per- : 
formance approximately 450 percent for a_ stator 
= 1 punching. The dotted line shows the rotor stamp- 
= ~ 
6 ° ing production increased 135 percent. 
2 An analysis of the reasons for the variance indi 
= 6 cated that the principal reasons for the poor show- 
z ing of the rotor die were due to faulty stripper 
~~ - : : 
= design and too light a press. The design of the 
s) | ‘ 
» 2 stripper was changed to better heat-treated material 
w . 
ie and a closer fit to the punches, thereby aiding 
ao , : , 
; materially as a guiding agent during the punching 
195) ——* e62 | operation and entry of the punch into the die. New 
— ——ss - sais iam presses have been ordered. 
Fig. 2. Die performance chart for the number ; , 
of stampings produced per 0.001 inch of die life. All other things being equal, the perlormance will 


eventually be approximately the same for both dies. 


used at Westinghouse, application of the plan was Cutting edges for both are the same material and 


ide to this vroup first have the same heat treatment. When properly Sup- 


ly 1951 Westinghouse spent approximately 27 ported and guided, thev should act nearly alike in | 
million dollars for maintenance, repair and_ re cutting performance. 
T | of dies, cutting tool. os, es olds. wi . I 
er ‘ ” . tool, jig oe , mold When building a die an attempt is made to put 
etc... ane elater at ne oOo ef ye a » ° . ’ . ' 
, rela machine tool equipmen uch material into the cutting edge that, when properly 


heures might tend to make some feel that they are 


treated and constructed, will produce a satisfactory 
not in this class. Such thoughts should be dispelled 


quantity and quality of stampings. A steel die cost- 
lhe Important thing is that. to a large or small 


. ing $6.000, or a tungsten carbide die costing $12.- 
yperation the cost for an hour rf yroduction - . . . 
pire O00 to $15.000. having useable die life of one inch 


should be the gage and. a erally speaki Oo. the . . 
; _—e - | = h costs 86 for each 0.001 inch ground off the steel die 


large and small companies are not too far apart in 

s Cs T'( ( é - } * salli¢ co oO { SCs i) ‘ ‘ . 
this respect and have the sam a Se tor Fig. 3. Number of stampings produced per 
excessive cost. Practically the same remedies apply hour of repair on lamination dies. 





to both large and small operations. 





The plan has as its prime object, simplification 


of the means of finding conditions which cause 





tool and equipment failures that tend to result in 16 }- 
manufacturing difficulties. Also it provides a set 
, ott 
of recommended corrective measures to obtain im 
provement in the quality of die repair and resultant 8) SEE EEREERSEEEESESEEEEEEEE! 


stamping performance. Many manufacturing prob- 
— ACTUAL 


lems are caused by supervision having lost con- ---6 MONTHS MOVING AVERAGE 7| 


PIECES CUT (IN THOUSANDTHS) 


tact with detail failures. Therefore it is necessary 








, =) . } te | weril lt PR ARIARRRDAS) ARARSSRSA AS iRRARERA 8B 
tO emphasize wir character ane severity ane 0 r 1950 ; 1951 4 1952 j 








apply methods for controlling them. 
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Fig. 4 


The organization of personnel required to ad 
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1 Suitability ar availa 


size and complexity ol t metal-stampit 


operatively by 
pre ration in question. | sually he ace ‘ 
ible effects on 


product 


plished by forming a wit! 
leciding to eXisting ¢ 


List 


1 chairman and a die specialist, thoroughly trained 
the market has anything | 


ind familiar with tool construction and applicatior 
DESIGN 


be 


problems involved and with sufhicient time and lYPE, 


informatior lactors 
of tool 


the adit 


zed ¢ 


tion is to 


esponsibility to collect and analvze must al 


and severity 
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die other 
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men informed, he 


equipment failures connection, 


erating ly 
maintenance, die design and activities 
maintaining records and keeping chai 


il 


inh 


also acts as secretary meetings 


held periodi ally. Re sponsible persons Irom produ 


tion. tool design, tool construction and maintenance 


quality control, and product design engineering ar pp 
invited for the purpose of discussing causes of fai 


ures attributed to their respective activity. 


Applying the Plan: The principal factors 
volved when applying the plan to any type of t 
or equipment are: design of product; suitability of 
machine tool equipment; type, design and construc resisting abras 
tion of tools, dies and equipment; and setup, opet 
ation and maintenance of tools, dies and equipment 


It both 


engineering personnel thoroughly understand th: 


is imperative that the supervisory and 


Fig. 4. Die cost per pre 
general types of dies. 
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, . 
volved in controlling these factors and for that 
ae a 
reason they will be discussed in detail. — ACTUAL— MAINTENANCE @ RENEWA 
--6 MONTHS MOVING AVERAGE 
Desicn OF Propuct: With respect to the des 1.60 
of a metal stamping, these questions must be a1 | * ie 
swered: How does it tie in with the other three ‘oe : 
° 
factors and what is the possible effect of the desig ° £0 4 
o 
on product cost and quality? The general requir 3 
; 40 A 
ments are that the product design engineer must 4 A i | 
] Check with sales and obtain a reasonable nadicat O | - + 4 + + + + + + + LZ 
‘ ‘ | | 
of annual activity required. So's eee oar) ag 
41,246 54 571 43,406 ; 36,833 
2. Be able to tell the manufacturing tool desig TOTAL HOURS BY QUARTERS 





the approximate lite ot the design. 
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vesponsibility for filling in the card will varv: 
ywever, as a rule, die setters, die repairmen, inspec 


will be used depending 





on and foremet upon the 
nature and size of 


peration in questior 
During the ¢ 


arly stages of introducing the 
it is advisable to 


plat 
nform die setters 


press operators 
makers and equipn 


ent maintenance men that the 
bject of the plar is to determine the frequency and 
severity of conditions causing die run stoppages lor 


thre 





purpose ol taking corrective action to reduce Ol 
eliminate then ind their adverse effects o1 


iting conditions, production deliveries, 
6. Tool die record tag attached to die shows 
history of die. 


opel 
quality and 
Fig. st ol produ ts. In this connection to aid in fillins 


the tag, a printed form (Fig. 5.) of Conditions 


1 Reasons..encased in tr insparent plastic 


vided for die setters, die makers, maintenance 
run a record 


Fig. 6 is 


: put into operation and informatior 
rded on it. At the start of every di 
tage is attached to the die and 


in Is pro 


: ind responsible supervisors. 
il various stages dul 


i ng the dic operator 


The importance of correctly and 
or repair the various gs] 
ire filled in. in the 


completely filling 
spaces 
s . n the tag ean he ippreciated if it is realized that 
following sequence ' 








Fig. 7. Monthly record of die run 
failures for Method 1. 
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Fig. 8 Method 2 for recording die failures 
tabulated on a caleulating machine. 


\ ‘ 
{ 1) 
~ . < . {) t ha ne l | 
. * ‘) * (" * } ” ’ ‘ 
} 
j K | if 
( oe k 4 i 
’ { 1) | retore wi 
i \ ide numbe 
‘ | ‘ | i “Ww 
COLLECTION OF ‘TAGS kach day or at suitable 


periods the committee's liaison man visits each 
press ce partme nt and collects the tags. Whilk 


in the department he checks for errors or lack ot 


punch 
nlormatior This action is particularly Important 

the early stages of the introduction of the plan 
First, oceasional difficulty is experienced by the dic 
setter or die maker in deciding the cause of failure. 
Second, personnel realize that supervision not only 
has a mutual interest but is also lending a helping 
hand to correct conditions otherwise often over- 
looked. Tags are next filed by tool number in 


sequence in re adiness for the monthly tabulation 


PaBULATING Tacs: Tabulating data from the ree 
ord tags can be done in several wavs: however. the 
number of tags per month and available tabulating 
systems will determine the method used. Plans used 
at Westinghouse are: 

Vethod 1: For an activity of approximately 600 
tags a month a form, Fig. 7, is used for recording 
condition, reason and total number of stoppages 
monthly. The code number (Column 1) and de- 
scription (Column 2) on this form are identical 
with those on the plastic card shown in Fig. 5. Col- 


umn 3 shows the monthly average for the vear pre- 


vious. Column 4 represents monthly totals showing 
trend and column 5 the current six months’ average 
for comparison with the previous year. 

Vethod 2: For an activity of approximately 600 
or more tags a month a form. Fig. 8. is used in place 
of form in Fig. 7. This form is made up on a tabu 
lating machine. Column 1 indicates the type of a 
die to tie in with economical run values that have 
heen established for various types. Column 2 indi 
cates the die number. Column 3 indicates the num- 
ber of the die when there is more than one die of 
a given tool number. The balance of the headings 
are self-explanatory. That is piece number, piece 
count, ete. 

Vethod 3: Method 3 is used in connection with 
either Method 1 or 2 in cases where the die record 
tags indicate poor performance of specific individual 
dies and it is desired to veta history for a period ot 
time. Then a form, Fig. 9. is used. Since this form 
permits recording practically all information that 
may be required on the lowesi priced dies as well as 
dies costing thousands of dollars where the die wear 
becomes an important factor it is necessary to fill in 
only such data as required to make necessary im- 
provements, 

Code numbers listed indicate the reasons for 
stopping die run. Material width, thickness and 
specification of material actually stamped is neces- 
sary to compare with the size and material the die 
was designed to punch, and where serious changes 
are made, corrective action should be decided on. 
In this connection consideration is being given to 
marking the material information on the die so that 
the die setter may question the use of excessively 
oversize material. 

The failures as shown on Figs. 7. 8, and 9, are 
periodically reviewed by the Die Committee and 
other interested persons and action decided upon 


to reduce to a minimum all cases of stoppages. 
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Fig. 9. Die performance record for an extended 


Committee Action: The Die Committee deals 
with all conditions affecting the die operation. A¢ 
cordingly. action is called for on presses, handli 
facilities, plating, cutting lubricants. material dif 
ficulties and production scheduling for the reason 
that they can seriously affect the quantity. quality 
and cost of the metal stampings They also affect 


the safe operation of equipment. 

\s part ol the plan to obtain efficient operating 
conditions. the Westinghouse Die ( ontrol Con 
mittees dee ided to run tests and collect data tol the 


purpose of establishing economical die performance 
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period where performance requires analysis. 


In cor ectior 


with the approximate L100 die names 
used at Westinghouse for the purpose ol simplicity 
ind a minimum sacrifice of accuracy. it was agreed 
to reduce same to three major die actions — shear 
bend ind draw 

\ccordingly. with either A or B material graded 
ir difficult to stamp ind its thick 


ness as thin. medium o1 thir k. then for shear. bend 


is @Casy. Iie diun 


or draw operations the thousands of stampings a 

die will normall produce are shown in Fig. 10. 
Somewhat higher values are allowed for shear 

action with automatic feed. Likewise. a range of 


values for bending and drawing was established. 
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ause chipping and finally be the direct cause of 


| 


die spreading or punch or die breakage. Shearing 


due to di misalignment 


in time can cause press 
weal 
The corrective measures to be taken for each 
tvpe of failure are 
1] Ack i pl T t 
ince 
( I j repa 
t I per v i i 
r ssary 
14 D setters tra | ra 
> So kK bre ik ( i l I pia 
| aemagne x 
if blank 
1.6 Proper contr f edit 
or stacking. 
Protection of Accomplished Gains: Design 


standards on the different types of tools and the 


material used in the building of these tools ar 
continually studied and revised. On general steel 
dies, economical runs have been established and 
are proving beneficial in securing a maximum num 


as show a 


her of pieces through the life of the die 
in Fig. 10. 

Systemati periodic inspection of equipment will 
help spot needed repairs before they can develop 
into a major over-all repair job. It is evident that 
improvement in product, cost and quality will be 
derived from the following: 

1. Psychological effect 

) Corrective 71 ind 


action of equipment failur 


Establishing standards of performance 


Once these gains have been established. proper 
and continuous organized control is necessary in 


order to maintain them. 


Press Maintenance: Since a die operation may 
affected by has 
to study related 


These are tabulated in Fig 


he adversely 


der ided 


causes of press failures. 


press conditions, it 


heen the conditions and 
|] under ten major divisions. 

Some of the causes are failure or improper func- 
tioning of clutch, brake, knocker and lubricating 
system which in turn can adversely affect ram and 
bed alignment, pitman or other connections, safety 
and miscellaneous 


devices. and 


fastenings. Where stock feeding is used, poor feed- 


bearings, fittings 


ing or dereeling can cause difficulties. 


In order to aid in maintaining maximum ef- 


The Tool Engineer 























pring | Trar 
pri ! ys 

adjustment : io 

air adjustmer 


brake band 


¢ Browe 
97 Brake linkage 4 ] 
- ke drum damage? 
Q Bra 











Fig. 11. Card for listing the key numbers for 
press failures. 





hicelency it 1s necessary t recognize the ettects Cone I thes = tallure to clean the press plate mn ol 
I longer dic runs between orinds, increasing ol press lie when cla pil the die i place \nothe is the 

speeds and tendency to closer tolerances on stamp: setting of the die off center. causing an unbalanced 

products lor the occasional overload. due to ! ! loading ot the press 

than one piece in the die, the result can be dis Safety: \pplication of safety guards and meas 

astrous. In this connection the market is offerit ures is a subject deserving individual consideration 

overload release devices of various types to protect Since dies are so varied in size, shape, and operating 


the equipment from damage. characteristics that the attendant problems may 


In view of the Importance of break clearanc: ike for a tendency to slight the issue. it becomes 
tolerances between punch and die observatior necessary to continually keep it foremost in the 
press operations is a must and it is necessary t stages of die design and construction. operation and 
maintain adequate press alignment. The causes of maintenance. Guards can be of a general nature 
misalignment, as previously stated, are in part du overing a group of dies. In other cases it may be 
to improper lubricating, overloading and feeding necessary to apply a guard to individual dies. In 


There are several others not commonly recog! iddition, safety patrol can be of great help. 
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Ingenious Devices And Ideas To Help 
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Drill Driver 


I; er severe set ( per snhanpn rill may tut 
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Ratt hemes et ll A-A 
rhe simplet idapter. sh wn at left. is bored out a 
drive fit on the machine spi dle and to a depth to 


idequate bearing. Two or three set screws 
tightened against the spindle, are usually enough to 
resist any reasonable torque. Opposed flats ar 
round on the body diameter of the drill, just below 


the taper shank. and the smaller hole in the adapter 


Should the set screws be objectionable on account 
marr the spindle, make the adaptet as su 

\ lock pin is bored with the 
hole, then driven out and dressed to a slip fit. When 
ht. the pir will jam against the 
Which 
ever type is used, the drill will break, o1 the machin 
will stall before the drill will turn in its socket or th 


tang twist off 


ested by the alternate 


s dt inn tf 


Spur dle. locki thie adapte1 solidly in place 





Contributions for these pages describing short 
cuts for the tool engineer are welcome. Fin- 
ished drawings are not necessary. Payment for 
accepted articles is made upon publication. 
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Locating Centers 

The device illustrated is easily made and quickly 
locates centers of round stock where a great degre 
f accuracy is not essential. The bell-shaped piece 


in be made in accordance with the range ot sizes 






































most commonly required to center. The punch 
should be made of tool steel and heat-treated to 
center punch hardness. Ends of stock. of course 
nust be square 


Wo. H. Saling 


Corpus Christi. Texas 


Bushing Puller 


Several hundred large castings were on hand 
which had bushings in them which were reamed 
0.005 inch oversize. Instead of scrapping the 
expensive pieces, an attempt was made to save 
the parts by removing the bushings and pressing 
in new ones. The part was so designed that access 
rom the opposite end was impossible. A method 
had to be devised to press the bushings out from 
the front end, but at the same time, it was essential 
that the hole in the casting not be scored or marred. 

The puller illustrated worked surprisingly well. 
\ piece ol cold-rolled steel was turned down to 
1 slip fit in the ID of the bushing. Near the 
bottom a cross hole was drilled and reamed to 


receive two small pins. These pins had small slots 


end-milled in them to receive the heads of dog 


point set screws which prevented the pins from 
falling out 


\ round piece of standard pipe and a 
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flat washer were welded together. 
In use. the two pins are pressed together until 
pins reach the bottom of the bushing. the two pins 


ing out underneath the bushing. Bvy tightening 


the plug enters the hole in the bushing. When the 
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the nut shown at tl 


e top. the bushing will com 
sut straight and evenly 

Roger Isetts 

Kenosha. Wi 


Circular Hole Cutter 
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Circular hole cutters that embody a bent cutting 

ol have the disadvantage that the tool will spring 

iusing chatter. when extended. Also. the cutter 
ist be made quite wide to illow for clearance be 

tween small and large diameters 

es these disadvantages to 

nsiderable extent. A bar. sliding in the body 


arries a straight-shank tool which can be rotated 


Lhe tool shown OVvercon 


» the desired circle with a screw driver. The cutter 
an therefore be made as thin as desired. After ad 
locked with a clamp 
screw. and cutting thrust is taken up by the body 


The body has a pilot hole central with the shank 


usting for diameter. the bar is 


ind this hole is reamed partway, then tapped. In 
terchangeable pilots are threaded with a short pol 
tion turned or ground to fit the reamed section of 
the hole. Pilots are slotted and may be inserted 


ind removed by means of a screw drivet 


fndrew Eb. Rylander 
Woalnut Creek. Cali} 





Assembly Device 

[he mechanism des ribed here is used to assembl 
the plastic piece ( by bending over the two sides 
of the L-shaped strip b. Before this mechanisn 
was designed, the two parts were assembled 
manually by hammering the two edges over th 
plastic piece. In some cases the plastic piece broke 
and in others it was too loose after completion. 

The assembly mechanism consists of three geat 
driven bending rollers and a table with a U-shaped 


groove in which the | -shaped metal strip is pla ed 


Ihe plastic pieces are then set into the U-shaped 
metal strips between the shoulders A which prevent 
the pieces from moving forward. The metal strip is 
moved forward from left to right until it contacts 
the first roller which begins to bend the metal 
strip A as shown in section A-A. The roller moves 
the strip forward to the second and third rollers, 
ompleting the assembly as shown in section B-B 


Peter Balsells 
Davton. Ohio 





FORMING ROLLER 
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Preeision 
Production 


Balancing’ 


By George C. Lawrie 


Chief Engineer 
linius Olsen Vesting Machine Co. 


Willow Grove, Pa. 


Bx ANCING OPERATIONS, when properly performed, 
remove undesirable vibration induced by rotating 
parts. The need for balancing increases with in- 
crease in operating speed. In fact, it increases as 
the square of the speed. The high speeds in common 
use today would be utterly impossible without ade 
quate balancing. Shown in Fig. L is an automati 
whine for balancing automotive crankshafts. 

lo indicate the effect of unbalance at various 
speeds a curve of centrifugal force exerted by an 
unbalance of only one ounce-inch is shown in Fig. 2. 
It is interesting that this comparatively small un- 
balance of one ounce-inch exerts a force of only 
slightly over one ounce at a speed of 200 rpm. At 
00 rpm, this same unbalance will exert a force of 
nearly 45 pounds. If the operating speed is in- 
creased to 10,000 rpm, then the shaking force is 
four times greater or nearly 180 pounds, 

The causes of unbalance are many, depending 
upon the type of machine under consideration, but 
basically it is due to lack of symmetry of mass dis- 
tribution about the axis of rotation of the body. In 
other words, the mass axis and the geometric axis 
do not coincide. Sometimes this results from errors 
in design where inadequate provision has been made 
for inherent unbalanced forces. 


If the rotating body is a casting or forging. there 


*Abstracted from Paper 21T19, “Precision Pro- 
duction Balancing” presented before the 21st ASTE 
Annual Meeting. Copies of the complete paper will be 
available from the Society headquarters. 
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Fig. 1. Special purpose machine for precision 
high-production balancing of automotive 
crankshafts. Covers are removed to show me- 
chanisms. 


is likely to be considerable unbalance present in the 
finished part, since the unmachined surfaces cannot 
be held concentric with the axis within close dimen- 
sions. Also in the case of castings in particular, the 
material may lack uniform density. 

Fits of mating parts must be held closely, other- 
wise individual parts may be assembled in an e 
centric position with relation to the bearing sur- 
faces. This holds true even though the individual 
parts may be in perfect balance about their own 
axis, 

Differing from dynamic balancing, static balanc- 
ing is a term usually applied to single plane cor- 
rection for balance, and should be confined to parts 
which are relatively short in relation to their diam- 
eter. Static unbalance can be determined by the use 
of level ways or rollers, or by rotating the part in 
a static balancing machine which utilizes the cen- 
trifugal forces of the unbalance to permit measure 
ment of the amount and angular location of the 
unbalance. However, neither method determines the 
longitudinal location of the unbalance along the 
axis of the part. This is the reason why this method 
should be used only for very short parts. Otherwise 
the correction, if made out of the plane of the actual 
unbalance, would thereby set up a force couple. 
resulting in a dynamic unbalance which was not 
present originally. 

Dynamic balancing usually means two plane cor- 
rection and can be accomplished only by rotating 


the bedy in a dynamic balancing machine. Thus 
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the centrifugal forces due to the unbalanced mass 
listribution can be measured and located angularly 

any two transverse planes which may be selected 
for correction. These two forces are the resultants 
ff all elementary unbalances in the body and cor 
rection can be made only at two or more points t 
form a corrective couple. Where a dynamic un 
balance exists. correction cannot be made by adding 
\r removing weight in one plane only. 

It should be remembered that the amount and 
ingle of unbalance as measured in any two trans 
verse planes through the body will change with any 
shift in these planes. In other words, if unbalance 
imounts and angles are measured at the bearings of 
the work, where most balancing machines pick uy 
vibration, these values will change if referred to any 
ther planes, such as the two correction planes, and 
the machine must be capable of transferring thes 
values with the proper corrections. both as to 
amount and angle. to the planes selected for making 
the actual balance corrections. 

In production balancing it is essential that provi 
sion be made in the design of the part for balance 
orrections. In other words, if the part requires 
dynamic balancing. there should be two transvers« 
planes, preferably separated as far as possible, in 
which weight can be added or removed. This is 
often overlooked in the design stage with resultant 
higher cost and inconvenience. 

Probably the quickest and most accurate method 
of making balance corrections, and especially in 
production balancing, is by drilling to remove 
weight. By this method the weight removed can be 
accurately controlled by regulating the depth o1 
number of drilled holes. This can be done manually 
or automatically, the depth being controlled by th 
signal from the balancing machine. Metal can also 
be removed by grinding but since this method relies 


entirely upon the judgment of the operator as to 


Fig. 2. Curve showing centrifugal foree ex- 
erted by one oz-inch unbalance at various 
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w much weight is removed, it is not much used 
production balancing. 


t is not practical 


If the construction is such that 
to remove weight. then balance correction must be 
effected by adding weight in some manner. Here 
again, provision should be made in the design of the 
part for quick and accurate weight addition. Prob 
ibly the most convenient means is the use of slugs 
raded in weight to be spot welded to the part o1 
therwise attached. 

For instance, in some types of motor armatures 
preformed slugs of different lengths, are driven into 
the armature slots at each end of the laminations. 
corresponding to the two planes of correction. Other 
parts such as separator bowls may be corrected by 
flowing on a calibrated length of wire solder. Each 
part should be carefully studied to determine the 
most efficient method of balance correction, and the 
necessary provisions made for such correction. 

Having carefully considered the design of the 
part to determine and provide for the best method 
of correction. it then becomes necessary to select a 
halaneing machine to perform this operation. If the 
production of any particular size or shape of part is 
not too great, but rather tends toward a variety of 
different parts. then a general-purpose machine is 
indicated. 

This tvpe of machine will indicate the amount 
ind angle of unbalance accurately in the selected 
planes but leaves the burden of making the neces 
sary corrections to the operator. It must be con 
structed so that a quick change-over can be made 
to accommodate a variety of parts, and must be 
such that a quick and easy calibration of the ma 
chine indication in terms of unbalance units such as 
ounce-inches can be made. Suitable charts can be 
made up and a record of the machine settings can 
be taken for that particular part, so that the machine 
setup may be quickly duplicated at any time. 

Where a single part is to be balanced, the best 
procedure is the use of temporary corrections such 
as modelling clay or by clamping on temporary 
weights in the planes of correction, and then after 
the part has been brought to balance, making per 
manent corrections by drilling or grinding dia 
metrically opposite the temporary corrections, or by 
securing permanent weights equal in balance effect 


t 


» the temporary weights. 

Production balancing, however. requires the us 
of highly special equipment, often designed to 
handle one particular part, and not readily adapt 
able to other parts. Balancing machines are de 
signed for ease and efficiency of operation, and 
often include means for automatically making the 
necessary balance corrections. The special nature 
of such equipment naturally makes the cost some 
what high, but is warranted by the high productior 


which would otherwise be impossible. 
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| ift and are individuall idjustable 
the shalt with the drive 
ah vibratory cradle supported 
rods, two at each end. extending 
i 1 the wt 
support roller brackets. tl 
t brackets on this cradle. located 
tw planes i correctior n this case in the 
iweo main ¢ interweights near eact 
t Lhis construction permits the un 
lay forees in the erankshaft, when rotated, t 


radle to oscillate in a horizontal plan 


ut either of the Iwo pivot points which may 
livicduall er wed and disengaged by the wtion 
irs nders remotely ntrolled The shaft is 


ven throu hy i arivel which engages driving ppitis 


two { the holes in the flange of the shaft This 
driver which - iwounted Ol the vibrators cradle o 
trie i hime must bye drive through specially Corl 


structed universal joints to allow free vibration 
the cradle without any external disturbances 

Also attached to the cradle by means of actuator 
rods, are two pickups, one at each end of the cradle 
These are velocity pickups and generate an alter 
current proportional to the amplitude ot 


vibration of the cradle ind henes proportional lo 


ie unbalance being measured The phase relation 
f this alternating current to the rotation of the part 


el balanced. is a measure of the angular location 


After pI wins the crank on the rollers and en 
izing the driver, the operator simply presses the 
neasure button. This starts a timing motor which 
trols the evcling of the various operations per 
formed during the measurement of unbalance in the 


tw correction planes 


First the driving motor starts and brings the shaft 
up to the machine operating speed. during which 
time pivots in both planes are locked. holding the 
radle rigidly \fter the shaft is up to speed, the 
right correction plane pivot is automati lly opened 
by means of an air cylinder controlled by a solenoid 
valve This permits the cradle carrving the rotating 
shaft to vibrate in a horizontal plane about the 
locked pivot in the left correction plane as a center. 


This vibration is caused by one of the two resultants 
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ill elementary unbalances in the part. the ot 


1eT 


} 
iltant being temporarily eliminated by the locked 


[he operation of opening either cradle pivot cuts 

the corresponding cradle pickup. The alternating 
current signal from the pickup is fed into an ele 
ronic measuring head which automatically indi 
ates on. the panel meters both the amount and 
ingular location of the unbalance in the right cor 
rection plane. At the same time the electronic con 
trol also transmits signals to servo systems which 
serve as memory devices for these values and set 
ums controlling the depth of drilling and indicating 


wointers on the angle servo. \fter these settings 











Fig. 3. Gearing and bobweight unit eliminate 
necessity of clamping weights to crankpins. 


have been made for the right correction plane, the 
right pivot locks and the left opens, and the un- 
balance in the left plane is measured and the servo 
system for amount and angle of unbalance in the 
left plane is set. 

When measurements for both correction planes 
have been taken, the shaft is automatically braked 
to a stop and at the same time a pneumatically oper- 
ated lift operates to engage the crankshaft on the 
underside of intermediate main journals, and raises 
the shaft from the support rollers on the cradle, to 
clear them slightly. The driving pins are flexible 
and permit this slight lift while still engaged with 
the shaft. The purpose of this lift is to take the 
thrust from the drilling operation since obviously 
neither the vibratory cradle nor the support rollers 
are sufficiently rigid to withstand the drill thrust. 
\t the same time both cradle pivots automatically 
lock. 

The operator then turns the crank manually by 
means of a handwheel until an index line on the 
angle servo reference disk aligns with the pointer 


which has been set by the servo corresponding to 
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the sor il from the electroni measuring head Or 
right correction plane. This operation places th 


wy spot directly under th right drill. 


The indicating points and reference disk on th 
ole servo are visible through a glass cover flush 
ounted, in the sloping panel just below the indi 
iting instruments. Also located just below the glass 
over is a stationary disk. which is angularly divides 
orresponding to the angles subtended by the ex 
treme drilling positions in the counterweights. The 
various angular areas are colored for easy identifica 
tion of permissible drilling areas, and the tips of the 
two indicating pointers project hevond the edge of 


this colored disk. so that the operator can see at 





elance whether the unbalance in either end of the 
shaft falls within the permissible drilling area of 
the counterweight. The tips of the two indicating 
pointers are also colored for identification of the 
two correction planes 

If the indicating pointers show that the unbalance 
in either or both ends of the shaft does not fall 
within the permissible drilling area of the mai 
counterweights. as sometimes happens. then th 
operator can ust the second spindle on either of the 


drill heads for auxiliary drilling in adjacent coun 





terweights. This is not for the purpose of bringing 
the shaft into balance. but to throw the remaining 
unbalance within the angular range of the main 
counterweight. so that final correction con be a 
complished by use of the automatic cycle. 

The depth of drilling with the auxiliary drills is 
manually controlled by two depth control knobs on 
the panel which set the depth servo cams. corres 
ponding toa depth scale for each knob. 

After the operator has positioned the shaft and 
noted that the unbalance falls within the allowable 
correction area, he presses the “right drill” button 
on the panel. The air-operated clamp moves down 
to clamp the shaft firmly in the lift and at the sam: 
time the right drill starts and the drill head moves 
down in rapid traverse and trips into feed when less 
than one-eighth inch from the counterweight sur 
face. The clamp also serves as a bushing plate for 
the drill guide bushings. 

The drill continues downward at feed rate until 
the point of the drill contacts the work. The drill 
head is so constructed that pressure on the point of 
the drill lifts the spindle a few thousandths. This 
trips a precision limit switch within the drill head 
that releases a depth measuring contact allowing it 
to move in unison with the head. This permits auto 
matic control of the depth of drilling regardless of 


variations in the starting point. 





The depth servo is built around a cam. the con 
tour of which is carefully calculated to convert un 
balance in ounce-inches into a depth of hole. Thes« 
calculations take into account the specific gravity of 


the material being drilled. the starting radius of th 
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lrilled hole, the drill point angle. and of course the 
ameter of the drill. 

his cam is positioned by a servo mechanism 

tuated by the signal obtained during the meas 
iring cvele. When the depth measuring contact. 
noving down with the drill head. contacts the cam, 
the quick return solenoid valve is actuated and the 
drill head retracts. At the same time the clamp and 

ft are withdrawn to their original positions. 

When \V-8 crankshafts are to be balanced a prob 

irises which is taken care of in an interesting 
way in this machine. In a \V-8 shaft the primary 
ouples are unbalanced. which means that during 
the balancing operation a weight must be added to 
each crankpin corresponding to portions of the con 
necting rod and associated parts that are missing 
The usual procedure is to clamp bobweights, as they 
ire known, to each individual crankpin. This is a 
time-consuming operation and has been entirely 
eliminated in this balancer by the use of what are 
termed “bobweight eliminators.” It is nothing more 
than an artificially created force couple, rotating 
in synchronism with the shaft, and so positioned in 
phase with the shaft and of the proper value to 
exert a force on the cradle of the machine equivalent 
to that which would be applied if the bobweights 
were actually in place on the crankpins. 

The gear drive for the bobweight eliminator shaft 
and also one of the bobweight eliminator weights is 
shown in Fig. 3. The force couple is produced by 
two unbalanced weights spaced 180 degrees from 
each other and located one at each end of a shaft 
which is geared to the driver with a one-to-one ratio 

This automatic crankshaft balancing machine was 
developed to make the final balance corrections in 
the shaft. but actually when production balancing 
s being considered, and especially in connection 
with crankshafts, the balancing operation has en- 


tered the picture long before the crank arrives at 


Fig. 4. Mass center checking machine for locat- 
ing centers near the mass axis. 
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final balancing. In fact even before the shaft is 
machined a form of balancing known as “mass 
centering is often used. 

(his consists essentially in locating the centers to 
be used for subsequent machining operations on o1 
near the mass axis of the shaft in order to keep the 
final balance correction to a minimum, or in some 
ises, to actually throw the unbalance into some 
desirable angular location on the shaft, such as in 
the counterweight, where it is feasible to make 
corrections by drilling. 

Crankshafts made by the new shell mold process 


ire held to such close dimensions in the rough, that 





Fig. 5. Vertical static balancing machine ar- 
ranged to balance torque converter housings 
and clutch assemblies. 


this process shows promise of eliminating the neces 
sity for the mass centering operations. 

In order to check the quality of the mass center- 
ing operation, the machine shown in Fig. 4 was 
developed. This machine mounts the rough shaft 
on centers, and the whole is mounted on the vibra- 
tory cradle which is provided with pivots adjustable 
to the two normal correction planes. The vibratory 
cradle principle is similar to that used in the auto- 
matic machine. The shaft is driven through uni- 
versal joints and a driving rod at the right end of 
the cradle underneath the protective cover. 

The peculiar driver construction at the right end 
of the shaft is necessitated by the fact that all in- 
dexing is referred to the No. 1 crankpin, hence the 
drive dogs of the machine are made to engage this 
pin. The extended drive dogs present a little prob- 
lem in dynamic balance of the driver itself, and this 
is accomplished by proper positioning of counter- 
weights on the driver plate as shown. 

The tailstock center carrying the flange end of 
the shaft is pneumatically operated, and is inter- 
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locked through a sequence valve, with the shaft 
supports shown on the sides of the pivot stands. 
lhese are shown retracted, but when the control 
valve at the left end of the cradle is operated, the 
shaft supports will first move up and contact the 
shaft to support it. before the tailstock center with 
draws. The shaft can then be lifted out of the ma 
chine. Upon placing a shaft in the machine the 
reverse action takes place. 

The same electronic measuring head is used as 
in the case of the automatic machine, so that the 
operator can quickly read the amount and angular 
location of unbalance in each of the two reference 
planes by simply interchanging pivots. 

No means of correction is provided on this ma 
chine since its purpose is to spot check the mass 
centering operation and to provide the data neces- 
sary to adjust the mass centering machine to keep 
the unbalance within allowable tolerances of amount 
and angular location which may be set up for this 
operation. 

Shown in Fig. 5 is variation of an Olsen vertical 
static balancing machine, especially arranged for 
handling torque converter housing and clutch as- 
semblies. This is an awkward part to handle since 
the housing must be held stationary while the clutch 
is rotated to obtain unbalance indications. 

In this machine the cradle is vertically mounted 
and can best be compared to a swinging door with 
hinges along one of the vertical edges, and the 
spindle mounted along the free edge. The housing 
is located by dowel pins and clamped to the flat 
surface provided on the cradle, and the spline 
shaft on which the clutch is mounted runs in ball 
bearings in the housing, and projects down through 
the housing and engages a spline in the balancing 
machine spindle. 

As the clutch is rotated, static unbalance in the 
part sets up vibration of the cradle about the 
hinged side, and hence a magnetic pickup attached 
to the free side of the cradle generates an alternat- 
ing voltage. 

This is fed into the same type of electronic 
measuring head as is used on the automatic bal- 
ancing machine. This machine also is equipped 
with an electronic memory device which holds the 
meter pointers at their respective readings until 
corrections are made and the machine is again 
started for a check run. 

Correction is made by drilling manually in the 
edge of the clutch plate. The drill mount is pivoted 
so that it can be swung aside to clear the converter 
housing for loading and unloading. 

Problems encountered in production balancing 
are as varied as are the rotating parts themselves. 
Each part must be carefully considered in the light 
of service requirements, mounting conditions, bal- 
ance corrections, etc., in order to get the highest 
production consistent with the required precision. 
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‘ 
( 4ONTROL IS A MEANS for directing the magnitude 
ind sense of energy flow into a drive mechanisn 
1 motor to produce a desired eflect. Information 
on the desired effect is usually of a low energy 
order, such as setting a dial or pushing a button 
lhe motor, which does the work, usually requires 
relatively large amounts of energy. Obviously, a 
link is needed to connect the low energy order with 
the high energy motor. This link is provided by 
the control system, but the responsibility of th 
control system does not end here. Just as impor 
tant is the performance of the device which’ trans 
lates and transmits the order, the motor which 
does the work, the behavior of the load, and the 


*Abstracted from paper 21T18, “Automation of 
Machine Tools,” presented at the 21st ASTE Annual 
Meeting. Copies of the complete paper will be avail- 
able from the Society Headquarters. 


nature of external disturbing forces on the load 

\ control system may be manual, semiautomati: 
or fully automatic. Regardless of the elements in 
volved, control systems as a whole or in part may 
he considered in one of two basic categories: 

Open-end or open-loop control 

2. Closed-loop or feedback contro 

Accuracy in the open-loop system relies on t 
precision with which a calibrated mechanism will 
operate on an output in response to a command 
This system is open-end or open-loop because 
there is no check back to establish how well the 
command is carried out. If the loop were closed, 
error could be measured and corrective action 
taken. This is what the closed-loop or feedback 
system does. The measured error between com- 
mand and response is used to actuate a drive 


mechanism which in turn adjusts the output until 





COMMAND STATION 
Fig. 1. Block Diagram of 


open-loop control system. 
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Fig. 2. Open-loop speed control of 


the error disappears or cannot be measured. A 
feedback system is accurate simply because it can- 
not tolerate error: the system will labor until error 
essentially vanishes 

\s an example, consider the operation of 
i contour cutting machine from a_ pantograph 
linkage. The pantograph pointer may be traced 
over the contour of a drawing or template man- 
ually This is closed-loop control for an error, 
observed by the eve causes the hand to correct the 
discrepancy. However, control from the pointer, 
through the linkage and machine tool to the work 
piece is open-loop. Errors in the pantograph link 
iwe, gearing. tool accuracy. vibrations. heat ex- 


pansion ete., all go uncorrected. 


Open-Loop Control 

\n open-loop control system is shown in_ the 
block diagram in Fig. | The objective of this 
system is to accurately control the output in pro- 
portion with an order originating from the com 
mand station. The output may be a machine or 
process, while the variable actually to be con 
trolled is designated the controlled quantity. 

Within the controller there are two basic ele 
ments, the amplifier and the drive mechanism. The 
amplifier raises both the volume and power level 
of the order signal, draining power as required 
from the energy source. This strengthened order 
signal then powers the drive mechanism, which 
works to alter the controlled quantity, In many 
systems, external factors disturb the controller and 
controlled quantity setting, resulting in deviation 


from the desired response 


o4 


milling machine table cross slide. 


Accuracy of the open-loop control system di 
pends on the calibration ef all tandem system ele 
ments. In the face of external disturbances and 
variations of quantities such as line voltage, am 
bient temperature, pressure and humidity. aging 
of components, and changes in loading. the prob 
lem of precise setting and maintenance of calibra 
tion becomes a formidable. expensive and all too 
yiten, impossible job. All these factors point to the 
main fault in open-loop control. Errors can nei- 
ther be recognized nor corrected. 

Speed control of the table cross slide on a mill- 
ing machine might be done in open-loop fashion. 
Discontinuous control could be accomplished by 
gear changes from a fixed-speed drive. For pur- 
poses of discussion. consider the variable speed 
hydraulic drive, shown in Fig. 2. Speed of the 
fixed-displacement hydraulic motor is nominally 
determined by the volumetric flow rate of oil from 
the variable displacement pump, driven by a con- 
stant-speed electric motor. The oil flow rate is pro 
portional to the axial motion of the pump tilt plat 
about the neutral zero pumping axis. The tilt plate 
is driven by a piston-type hydraulic amplifier, ac- 
tuated by a valve calibrated in table speed. The 
hydraulic amplifier produces a displacement of 
the tilt plate proportional to valve motion. 

Accuracy in this system is determined by the 
calibration of table speed versus valve movement. 
Calibration tends to be destroyed by such things 
as variations in the pump motor speed. resulting 
from power supply fluctuations and load regula- 
tion: oil leakage flow, which is a function of load 


torque; inaccuracies in the hydraulic amplifier; 
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hvdraulic dead band in the valve: wear of parts: 
temperature variation 

lo expect such a system to sustain an accuracy 
better than five percent is not realistic. Compensa 
tion is possible. but at best becomes difficult and 
expensive while providing only marginal improve 
nents. To achieve the greater accuracy required 
most profitable use of modern tools and ma 


terials, closed-loop control should be used 


Closed-Loop Control 


\ simple method for overcoming the shortcon 
ngs of the open-loop control system shown in 
Fig. 2. would be to connect a tachometer to the hy 
draulic motor, with the machine operator stand 
ing by at the valve to correct any observed errors 
in speed. Under these conditions, the control is no 
longer open-loop. The operator, with the aid of 
the tachometer. closes the loop manually. 

Converting this system to full automatic control 
is straightforward as shown in Fig. 3. Simply 
stated. the device used to measure the speed Is now 
used to control it. The output voltage from the 
tachometer is bucked against the speed signal from 
a speed signal potentiometer in the input circuit 
of an amplifier. The difference voltage or error 
signal is strongly amplified. both in magnitude and 
power to drive a torque motor which connects 
directly to the speed setting valve. Only a minute 
error signal voltage is required to fully displace the 
valve: i.e., provide maximum output speed. 


It is easy to see that the svstem will correct it 


Fig. 3. Closed-loop speed control of 





self tor any disturbance in speed from the desig- 
nated value. For example, should the speed be 
less than ordered. the tachometer voltage will de 
crease, providing a net increase in the voltage ap 
plied to the amplifier. The amplifier responds in 
stantly to increase the voltage at the torque motor, 
increasing the valve displacement and thereby 


\ hen the cor 


rect speed is reached. the net signal at the ampli 


speeding up the hydraulic motor. 


fier input is reduced to the null value required t 
sustain the desired speed. ; 
Accuracy in this system is limited by two factors 
First is the precision of the speed signal potentio 
meter and speed response tachomete Potentio 
meters are available to 0.1 percent accuracy or bet 
ter for fixed settings: tachometers are readily avail 
able to 0.2 percent. Thus, with relatively inexpen 
sive commercial equipment, instrument errors In the 
order of 0.3 percent maximum might be expected 
The second source of error, peculiar to closed 
loop control, arises from the difference signal re 
quired at the amplifier input to drive the load. This 
difference signal is a measure of the speed error. 
since a signal will exist only if speed signal and 
speed response are not exactly matched. In this 
system. a diflerence signal arises because the valve 
must be moved to a position providing the required 
Additional valve 


required to supply leakage flow resulting from load 


pump displacement. motion is 
torques, 
Static loading on the valve plus hydraulic dead 


band cause additional errors. The hydraulic amp! 


milling machine table cross slide. 
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neter \ 
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the pot ntio 


| tachor curate calibration of 


t the open lox p 


] iired in 


VeT equipment! re 
s eliminated In the closed loop setup 
on is required it the instrumentatior 
ralized block diagram of the closed loop 


controller 


quantity, 


» control. the error 


my pares 


this diagram there is 


shown in Fig. 4. lh 
functional box which does not appear in 


his 


and 


measuring device. 


the order with the 


respo! =e 


dillerence. or error. as 


he 


corrective 


the an input to 


controller reacts instantly and 


ition to the controlled 


forcing it in a direction to reduce the e1 


rol The controller draws its powel from the en 
ergy source and will continue to labor until its in 
put, measuring system error, 1s eliminated 


oth 


il d re 


In this system the only basic source ol error. 


er than inaccurate calibration of orde1 


arises from the input signal required to 


1 
The 


ponse, 


drive the load and supply system losses 


troller will only deliver power in response to in 
put and the only source of input is system error, 
This error. as indicated previously, may be ce 


creased by increasing the controller gain or ampli 
lhe the 


quired to supply the same corrective action at the 


heation larger vain the Jess error is re 


ontrolle: output. 


Unfortunately. the gain cannot be increased in 


lefinitely without soon causing the sort of trouble 
alled hunting. oscillation o1 


When this the controlled 


ibout its zero position either continuously, or for 


svstem instability. 


occurs, quantity hunts 


i long time before coming to rest. However. by in 
mechanical OT! 


brought to 


roducing some form of electrical. 


hvdraulie damping the system can be 


rest in a minimum of time. dead beat if neces 
sary. 

Since the Inception ol feedback control. stabil 
ity with high gain has been a problem. Today. this 
problem is handled readily in many ways. Th 


problems of damping, accuracy and dynamic per- 
formance are mutually dependent. Careful thought 
must always be given to instrumentation to provid 
the 


stable 


the best and least expensive solution with 


vreatest degree of reliability. High-gain 


systems are commonplace. In fact, even zero-erro1 
low-gain systems are possible by using some of thi 
more advanced metheds available. 

Where the main 


controlled quantity is to be 



























































Fig. 4. Block diagram of closed-loop control system. 
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term regulator is 
Where the 


and subject to variation. the ter 


tained at a hxed value the 


plied to the « | system. orders 


he both remote 
servomechanisn is applied Servomechanis 


means slave 


taken literally. mechanism. a dey 
] ] 
onceived to follow commands faithfully. 


Although mo 


re popularly considered as posit 


il follow-up devices. servomechanisms ar 
tremely flexible The flexibility is a result ol 
servomechanism having “brains” as well is 
‘brawn. The brains are inherent in the equati 


solving property, automatic nulling. Regardless 


i input variables. the controlled qual 


settings o 


ty is always driven to a value which satisfies the 
relationship that the sum of all inputs to the null 
circuit be zero. Thus, if speed is to be controlled 
as in the milling machine in Fig. 3, a tachometer is 
used to give If position is 


the speed response. 


be controlled. a synchro might | 


e used to give po 


sition response. If torque is to be controlled 


torque-type strain gage transducer may be em 


ployed. Once a machine is idapted for feedback 


control, basic changes in the type of control are 
easy to obtain by switching small, lightweight trans 
heavy drives are unchanged 


ducers. The power 


\ servomechanism responds more readily to 


commands of low frequencies than high. Since 
most variables in machine or process controls vary 
at fairly low frequencies, this means that informa 
tion gets through to the output much more read 
ily than spurious high frequency jitter and noise 
\ servomechanism is thus not only capable of solv 


ing equations, 


Fig. 5. 


peater servo shown it 


used in analog computers 


it also has judgment in that it can 


Angle repe: 


between noise and intormation I his 


Va uable in nachine and 
( ipabilities ol servos are numerous. One type 


illustrated by 


service 1s the simple angle re 
Fig. 5. The 


nuously and accurately 


' 


problem is to 
position a rotary load 
cording to an angular order from a remote sta 
servomechanism might be 
where the power re 
juirements are not in excess of a few watts. The 


kind of systen 


san however. can be used at all 


levels: only the controller changes to a 


ommodate the load Shaft 


powel 
rotation may ol 
course, represent linear or angular motion. or any 
function. for that 

Angle 


the servo utilizes a conventional O0-cycle synchro 


matter. 


transmission from the remote station to 
system. The shaft angle (©,;) of the synchro genera 
tor SG is repeated at the synchro control trans 
former shaft C7 when the voltage output of its ro 
tor leads R, and Ro is The C7 
coupled to the load which has an angular heading 
designated ©,». For small angles, the C7 
voltage is proportional to the diflerence or error be 


Also the polarity ol the voltage 


a null. is directly 


outpul 


tween ©); and ©),. 
corresponds to that of the angular error. 

One way of providing accurate tracking ©; to 
©, is to connect a voltmeter to the C7 leads Ry and 
Rs, and manually rotate the CT shaft so as to main 
Manual track 
tracking 


can be easily accomplished by connecting the C7 


indicated null. 
Automatic 


tain a continuously 


ing 1s, of course, unnecessary. 


iter servomechanism. 
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the put of the servo controlle: 

~ st. the signal from the CT is 
times by the amplifier which ap 

erful voltage to the servo motor SM 

sponds with a proportionate torque 

' id and CT t rrespond with the 
Hig i servos, such as this example. would 
int or oscillate continuously if some form 

mpi were not provided. The damping 
rator DG accon plishe s electrically what a vis 


cted t the motor shaft would 


il illy ain ti ti 1 preventing hunting 





vy de 


gramming 1s obtained by limit switches, timin 


vices, rotary switches driven by torgue motors upon 
the closing of contacts, relays. solenoids. et 

Such methods, in widespread use today, suffer 
principally from their inflexibility. That is, high 
production is normally required to justify the most 
complete automaton which is. scientifically pos 
sible. 

Ihe newer. more flexible memory devices art 
largely general purpose. A basic medium such as 
a magnetic drum or a punched tape is charged 
with information which may be converted by rela 


tively standard devices to machine instructions. A 
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Fig. 6. Magnetic tape recording system 


lhere are many alternative means tor damping 


neluding the popular and ine xpensive electric net 


Information Storage and Memory 


The two separate functions of a suitable mem 
ory device are programming and supplying oper- 
atin instructions Programming has to do with 
the sequence of operations required for fabrication 
of a part. By means of special signals, the mem- 
ory device must stop a tool at the completion of its 
cutting, withdraw it, and bring it or some other tool 
to bear in the next operation. The operating in 
structions from the memory unit supply the input 
order which tells the machine how much to cut 
ind whe r¢ 

In the manual control of machine tools. the 
operator applies his own information to the task 
of fabrication. The necessity for utilizing the hu- 
man brain as a storage device has been eliminated 
in many production machines by the use of proper 


ly designed cam-actuated devices. Sequence pro 
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for recording machine tool motion. 


roll of paper tape, for example, can have informa- 
tion stored in the form of holes punched by a type- 
writer-like machine. The translating device or tape 
reader applies a series of feeler wires to the 
punched paper, causing electrical connection to 
be made whenever a hole in the paper permits. The 
economy of performing a wide variety of machine 
operations on different manufactured parts by 
merely using a different roll of tape should en- 
courage extension of automation to many medium 
production shops. The added convenience of being 
able to store a complete sequence of operations for 
possible future use on a compact role of tape is a 
striking one. 

Some of the common storage media having these 
unusual properties are punched cards, punched 
tape, magnetic tape or wire, film, magnetic drums 
or disks, and dielectric storage devices. The first 
and the last two are peculiarly suited to digital 
computer application, and are not easily adaptable 
to machine control, although they may be used 


as overall programming elements. Punched tape 
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, : 

is the convenient feature that the recording 

lata is a typewriter operation, and is easily per 
ed. although the mechanical nature o! 


ckup contacts limits the number of bits of infor 
ition which can be handled per second \ 
nulation of dirt in the holes, causing poor elect: 
contact, is irequently troublesome kil 
aping does not have the serious speed limitati 
countered in punched tapes. However. maki 


is at best an arduous task 


Magnetic Tape Memory: The magnetic tay 
s rapidly emerging as one of the most flexible 
ormation storage media available to the automati 
ontrol engineer. Equally adaptable to the storag: 
f analog and digital information, and capable 
ntaining a large density of information per unit 
olume, it p1 ises to revolutionize many phases of 
the new factory automation field. 

a machine tool man. information storage 

ins machines running by themselves. with 

motors. gears. and leadscrews set and actuated by 

the faint signals from a storage box. For simplicity 

recording and playing back a shaft angle will be 

liscussed. since all other mechanical motions cat 
be expressed in terms of this 

The simplest approach might be to record the 
three voltages of a conventional synchro. trans 
mission unit, and later apply the recorded voltages 

a receiver. Because of tape nonlinearity with 
signal amplitude, accuracy would be unsatisfactory 
I most purposes. Pickup betwee rn channels would 
ilso introduce error. and finally, three channels 
would be required for transmission of one angl 
lhe three signal types which are most satisfactor 
lor tape recording techniques are pulse-modulated 
signals. phase-modulated signals. and lTrequency 


modulated signals 


Pulse Modulated Signals: Pulse type signals 
may be derived from a shaft angle by means of a1 
analog to digital converter. Data appears on the 
tape as a succession of pulses which is a code for 
the number corresponding to shaft angle. A variety 
of analog to digital converters is available con 
mercially. In some systems, a number of separate 
recording channels are used, each corresponding to 
a digit of a multi-digit number. To pay for the extra 
channels, higher speed and economy of tape are re 
quired. Either decimal or binary notation may be 
used, although complicated coding procedures ar 
needed to record decimal digits on tape. In the play 
back operation, the pulse data are reconverted t 
analog form. The controlled device orients itself 
in a succession of discrete steps corresponding t 


the pulsed information. 
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addition to the above data, the tape may als 


ntain pulses which program the operation se 
quence in a manutacturing process. This pro 

ammed information, generally contained on a 
separate channel, may be used to actuate solenoids 
switches, and other devices normally requirin 

nual operation to insure rapid and accurate ex« 
ution of requirements. Vhus. an entire successio! 
of machine tool operations may be controlled by 
the tape. 

\ valuable feature of tape control is the flexi 
bility afforded in selection of tape speeds. Infor 
mation may be plaved back at a rate commensurate 
with the machine tool capacity, thereby making 
for maximum production 

The outstanding difheulty in using tapes Tor pulse 
work is the occasional loss of a pulse resulting from 
nonhomogeneity. The principal causes of pulse 
drop-out are tape deflects such as particles of metal. 
foreign matter, pinholes or wrinkles, dust on the 
tape surface, mechanical flutter in tape drive. and 
accumulation of static charge. 

The distressing feature is that the loss of even 
one pulse out of tens of thousands may be serious 
[he missing pulse can produce an irregularity in 
the machined piece, or it may even cause the omis 
sion of an important operation. Tape manufacturers 
are attacking th problem and tapes. especially 
prepared for use in machine control. are becomi 


iwailable 


Phase-Modulated Signals: The analog ap 
proach features unusual flexibility and simplicity of 
parts, although it may not achieve the accuracy ot 
digital methods. As noted previously, the most 
direct instrumentation would be to record synchro 
voltages on tape which could then be used to actuate 
the same or similar synchros during playback. The 
tape nonlinearity is the principal difhculty here. A 
method based on phase has been patented by E. W 
Leaver et al’, and an adaptation of that method is 
shown in Figs. 6 and 7. 

The outstanding feature of this method is the al 
most complete absence of complex highly spe 
cialized parts. The recording system is shown in 
Fig. 6. A passive network or converter translates 
the synchro output, S;-S.-S;, to constant-amplitud 
voltage whose phase is proportional to shaft rota 
tion. This voltage and the synchro line voltage 
excitation are recorded on separate channels whil 
an operator goes through a complete machining 
procedure on a part. 

If desired. the record may be made from anothe 
synchro driven by a tracer or master machine. Any 
number of additional recordings may be made from 
an original. In Fig. 7 these voltages are played back 
[he shaft angle playback becomes an order to the 


machine tool servo which follows this order faith 
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Fig. 7. Magnetic tape playback system for automatic machine tool control. 


virtue {f the servomechanism shown 
} 
I his ethod of recording 1s olf particular ad 
vantage where a machines motions are recorded 
ler the control of a skilled machinist. This man 


knows the machine and will operate it in the right 


umner to obtain the ereatest accuracy. He will 
iturally compensate fo backlash. tool wear, tool 
spring, ete, Under playback this best operation will 


be repeated precisely 
\n appealing virtue of the system is the relative 
sensitivity to tape irregularities. Nonhomo 
ties simply result in noise or static which may 
filtered out before they reach the machine tool 


The servomechanism will help as explained earlier 


The accuracy depends directly on the relative 
phasing between signals in adjacent channels, and 
proper alignment of the recording head is essential 

phase error is not to be introduced. This is easily 
incorporated as part of a zeroing procedure and 


should cause no dithculty. Accuracies of 1 to 2 
degrees are possible with medium quality synchros 
Multi-speeding by use of coarse and fine synchros 
can be incorporated where highest accuracy is re 
quired 

Sensitivity to carrier trequency 1s a limitation on 
this mode of information handling. Synchros are 
designed to operate over a limited frequency range 
and, if an operation speedup is desired by raising 
tape speeds, the carrier frequency will increase 
proportionally. Servo error will be introduced into 
the phase shift elements which may, however, be 


corrected by changing circuit values. A’ switch 


60 


which simultaneously changes speed and readjusts 
circuit parameters is easily devised. A two or thre 
to-one speed range can be achieved with small loss 
in accuracy 

The patent of E. W. Leaver introduces an ad 
ditional feature which permits simultaneous trans 
mission of up to ten or twenty channels of informa 
tion. The method consists of applying synchro sig- 
nals as modulation to various carriers supplied by 
oscillators. These are sufficiently separated so that 
output filters may distinguish between them and 
direct them to the proper driving servos. This 


affords improvement in economy ot tape channel. 


Frequency-Modulated Signals: This is essen- 
tially another analog method but it has many dis- 
tinguishing features. Shaft angle is converted to a 
resistance or capacitance variation in the circuit 
of an oscillator, thereby modifying its output fre 
quency. The modulated frequency is recorded to- 
gether with a reference oscillator frequency. Tape 
quality is relatively unimportant in this application 
since relative frequency should be maintained with 
absolute accuracy. A conventional fm detector can 
be used to convert the output to a signal of modu- 
lating frequency for ultimate reconversion to a 
shaft angle. The most significant advantage of this 
method is the almost complete independence of the 
signal transmission accuracy on the quality of either 
the tape or the audio circuits of the recorder. 

Part 2 will discuss the application of these con- 
trol techniques to machine tools. 


(To be continued next month) 
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By W. L. Kennicoit 


Chief Engineer 
Kennametal, Ine. 


| __ PRIMARILY for compon nts of jet en 


vines. rockets and gas turbines. the titanium cai 
bide alloys, with their unique combination of heat 
resistant properties, high strength. thermal shock 
ind oxidation resistance at temperatures of L600 | 


ind above, showed promise as a new tool material 


‘ 


or certain difficult applic ations. An interesting ap 


plication using these properties is shown in Fig. | 

Properties: The most important properties of 
titanium carbide alloys are shown in TABLE 1 con 
led 


“super alloys” of cobalt-chrome-nickel composition. 


paring them with tungsten carbides, the so-ca 
and hardened steel. From the table, it is evident 
that properties of the titanium carbide alloys ar 
quite different from any other engineering material 
DeNsITY: Titanium carbide allovs have low det 
sity, about °4 that of steel and 44 to ™% that of 
tungsten carbide. This in itself is not unique but 
when considered with good wear resistance, titaniun 
carbides are proving to be useful tool materials 
HarpNEss: Hardness of these alloys is high, in 


dicating good wear resistance. Although not quit 


Abstracted from paper 21T15, “Tool Engineering 
Applications of Titanium Carbide Alloys,” presented 
before the 21st ASTE Annual Meeting. Copies of the 
complete paper will be available from the Society 
Headquarters. 


+ Senior member of ASTE Pittsburgh chapter. 


April, 1953 


Fig. 1. Spinning closed a 1% -inch steel tube 
end heated by a gas flame. A titanium carbide 
block in the fixture is swung around by hand, 
forming a hemispherical end. 


so good as tungsten carbide alloys of the same 
hardness in this respect, they are superior to other 
metallic wear-resistant alloys at moderate tempera 
tures and superior to any metallic alloy at ten 


peratures over 1500 F, 


Younc’s Mopu us or Exvasticiry: In this respect 
they are intermediate between steel and the harder 
tungsten carbide alloys. The high stiffness results 
in low distortion under load. At room temperature 
titanium carbides have only small permanent de 
formation under load. The elastic limit and ulti 
mate strength being so close together, failure from 
overloading usually results in breakage rather thar 
permanent distortion. At elevated temperatures 
some plastic flow is possible under loads ir 


cess of the elastic limit. 
[THERMAI EXPANSION Titanium carbides ire 
below steel but higher than tungsten carbide alloys 


( ompared with cobalt-chrome-nickel alloys they are 


low. One gage manufacturer re ports that titaniu 
carbide alloys have i higher thermal expans 
rate than env other hard carbide alloy in the rar 


f 7O—90 | 


THERMAL Conpuctivity: Low compared to steel 
titanium carbides ire about the same as steel 
cutting types of tungsten carbide allovs. but well 


ibove cobalt-chrome-nickel alloys or refractory cera 


61 







































qe & 











TITANIUM CARBIDE OXIDATION AT i800 F 
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002 004 006 008 
OXIDE GROWTH PER FACE (INCHES) 


big. 2. Titanium carbide oxidation at 1800 F in 


relation to time. 


ws I his property, together with relatively low 
thermal expansion makes titanium carbides more 
resistant to thermal shock than the super alloys or 


erat 


TENSILE STRENGTH: Tensile strength of titanium 
carbides is unimpressive at room temperature, but 


outstanding in the range of 1600 F and over. 


Oxiparion Resistance: While straight titanium 
carbide-nickel alloys are good in this respect, mut h 
better oxidation resistance is achieved by the ad- 
dition of a few percent ol other refractory metal 

irbides. As shown in Fig. 2. these modified alloys 
of titanium carbide withstand 300 hours at 1800 Ff 
in an oxidizing atmosphere with only O.OOL to 0.003 


Oxide rowth on the surfaces. The rate of oxidation 


Table 1—General Characteristics of 













Py 


(i) 























Fig. 3. Tool with a titanium carbide insert 
removing weld bead from tubing at 1200 to 
1500 F. 


decreases rapidly after the tenacious oxide coating 


Is formed. 


Metal Cutting: Since titanium carbide alloys 
have no outstanding metal-cutting characteristics at 
normal machining temperatures, their field of ap- 
plication is in hot operations. One such use is shown 
in Fig, 3. On a series of tests. the titanium carbides 
proved superior to tungsten carbide or multiple 
carbide compositions for this job, completing the 
longest single run and setting the highest average 
footage per grind. Since initial tests, the use of tita- 
nium carbides for flash trim has become standard 
practice in several tube mills. 

\ similar application is hot machining a steel 
workpiece which is heated rapidly to a surface tem- 
perature of about 1600 F just ahead of the tool to 
increase the rate of metal removal, reduce power 


and tool thrust. and improve finishes. On one test 


Typical Titanium Carbide Compositions 














TITANIUM CARBIDE 
UPER A Y 
(Kentanium) TUNGSTEN CARBIDE en Snes 
PROPERTY Composite properties of (Mensametal Range for several HARDENED 
ac grades, using 10 to 40 aceite Gunes Co-Cr-Ni, and high STEEL 
S percent nickel binder Ni-Cr Alloys 
< 
a 
a Density (gms /cc 5.5 to 6.5 11.9 to 15.1 8.3 to 8.7 7.8 
= 
~ Hardness (Rockwell A 83 to 93 85 to 93 61 to 65 83 max 
= Modulus of Elasticity (psi 55,000,000 61,000,000 to 30,000,000 29,500,000 
4 Representative values 94,000,000 
a 
Compressive Strength (psi 550,000 518,000 to - 500,000 
800,000 
Conductivity, Thermal 
(cal/ C/cm/sec) 072 to .085 068 to .207 035 to .065 .140 
Thermal Expansion 
in/in/Fx 10 to 1200 F 43 to 5.8 2.5 to 4.0 6.73 to 8.5 8.2 
S Oxidation Resistance 1800 F Excellent (‘See Fig. 2 Poor Cood Poor 
. 
< Tensile Strength, (psi 80,000 to 137.000 
vv) at 70 (representative) 100,000 to 110,000 to 180,000 280,000 
s 150,000 
rr 1500 55,000 52,000 to 73,000 (Not 
- 1600 47,000 (Not suitable 34,000 to 51,000 suitable 
x 1800 40,000 for high 9,000 to 25,500 for high 
0 2000 30,000 temperatures 13,100 temperatures) 
= 22 12,500 ~-——-— 
2400 3,000 i, 
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run recently, a titanium carbide grade produced 
thirty times the life of a conventional tungsten cat 
hide grade. and three times the life of the best 
standard cutting grade of carbide. 

Chip removal operations at elevated temperatures 
lo not involve high tool loadings as the steel being 
cut has relatively low shear strength at these tem 
peratures, but thermal shock and high temperatur: 


ibrasion are severe. 


Metal Forming: A good example of the pos 
sibilities of forming hot metal with titanium cat 
hides is in tube spinning, Fig. 1. The tube is rotated 
at 600 rpm and a uniform %,-inch hole is produced 
for subsequent finishing. In this case the titanium 
carbide operates for 15 to 20 hours before regrind 
ing is necessary to remove the wear cavity. Thermal 
cracking is seldom encountered. 

Another spinning operation on smaller tubing 
is shown in Fig. 4. An average of 3.000 parts ar 
produced per dressing, four or more grinds being 
possible on each insert. The cycle time is just half 
that required with the next best material. The finish 


produ ed is excellent. 


Dies: Dies of titanium carbides for hot extrud 
ing of aluminum, magnesium and copper alloys look 
promising but, while some excellent runs have been 
made. there are still some problems to be solved. 
Proper holding of the die insert in a steel plate 
or case of much higher coefficient of thermal ex 
pansion, requires unique designing when wide tem 


perature changes are encountered. 


Tong Points and Guides: Closely akin to 
metal-forming applications are uses as tong points 
and guides in steel mills. In the operation shown 
in Fig. 5 jets of water, required to protect the 
grooved rolls and to prevent overheating of th 
rod being reduced, result in an extreme thermal 
shock condition. The tendency of the work to weld 
to the guides limited these parts to cast brass in the 
past, with relatively fast wear and short life. Using 
titanium carbide guide inserts, life is extended ten 
fold or more. Better work is produced with less 


down time for guide changes or clearing tangles 
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Fig. 4. Spinning tool with titanium carbide U- 
shaped insert is fed over the end of 34-inch 
diameter steel tubing at 2000 F. completely 
closing the tube. 


due to cobbled rod. On mills with hundreds of 
tons capacity per day, savings are substantial. 
long points are conical inserts with a tapered 


hody. used to penetrate hot billets o1 ingots of 


steel sufficiently to permit crane tongs to lift the 
heavy. white-hot masses out of soaking pits and 
transport them to rolls, hammers. presses, con- 
veyors, etc. Titanium carbide points are proving 
ideal for the combination of thermal shock and 
oxidation resistance, plus high temperature shear 


stress required. 


Jigs and Fixtures: The difficulty of welding. 
brazing or soldering to a surface of titanium car- 
bide alloy, without special surface coatings, some 
times complicates a problem of parts fabrication 
but, in tooling. this property is a real asset. As an 
anvil, Fig. 6, against which tin plated sheet steel 
is pressed during a spot-welding operation, it pre- 
vents pickup of molten steel which could puncture 
subsequent parts and spoil the gas-tight seal desired, 

On heavier 20-gage sheet, small blocks used as 
wear-resistant strips regulate the amount of over- 
lapping of edges on steel drums during welding. 
The strips are within the field of an induction heat- 


ing coil and are subject to intermittent heating, as 





Fig. 5. Titanium carbide insert, 
mounted in’ working end of rod 
mill guide, to feed hot steel rod 
on edge at high velocity into the 
roll grooves. 





TITANIUM CARBIDE INSERT 
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ROTATING 
uw ARBIDE ANV TABLE 
big. 6. Titanium carbide anvil used in spot- 
welding operation to resist heat and avoid 
metal pickup. 
well as wear, yet must not weld to the sheet steel 
In a lower temperature range, titanium carbid 


supporting pads are used to hold sheet steel fabric 
ited containers while lead solder is furnace melted 
into the spot-welded seams. Aluminum pads resisted 
tinning by the lead solder, but wore and warped 
rapidly litanium carbide provides the desired re- 
sistance to tinning and excellent wear and warping 
lite 

(ther jig and fixture applications include racks 
ind positioning pins for holding parts during fur- 
nace operations of brazing, ceramic firing, heat 
treating, etc., in a variety of atmospheres, tempera- 
tures and loading which are destructive to the usual 
high chrome-nickel alloys. The support pins and 
points of titanium carbide shown in Fig. 7 resist 


the fluxinge action of ceramic oxides and provide 


& 








/ 
lain enameling furnaces and 
tong points (below) for hanging 
plate glass during tempering. 





the high temperature strength required to support 


loads involved. 


Gages: Even at room temperature, the combina 
tion of properties of titanium carbide alloys makes 
them suitable for many gage applications. The high 
hardness, lightweight. corrosion resistance and 
thermal expansion rate approaching that of steel 
make it an excellent material for gages. At 5.1 ex- 
pansion rate per degree Fahrenheit it is somewhat 
lower than steel, but better than tungsten carbide 
alloys with a maximum of 4.0. Lightweight plug 
ind ring gages, thread gages and similar hand- 
operated checking devices permit a more sensitive 
touch and reduces operator fatigue. On one con- 
tinuous automatic gaging application with ring 
gages, the low inertia resulting from light weight 
increases sensitivity and speed of response of the 
instrument while the hardness permits long life; the 
strength prevents breakage or chipping encountered 
with ceramic type rings. 

Use of titanium carbide balls for Brinell hard- 
ness testing at temperatures above 1200 F has added 
to the knowledge of high temperature properties 
of various alloys. Runs of 100 tests over a period 
of 100 hours at heat have been made without meas- 
urable change in ball diameter or performance. No 
previous material was practical for such work. At 
1100 to 1200 F a tungsten carbide ball was good 


only for one to five impressions. 


Conclusion: In addition to these tooling appli- 
cations, new uses are continually developing and 
new variations in alloys are widening the scope of 
application. As the properties of titanium carbides 
hecome better known, tool engineers will no doubt 


find increasing use for them. 


Fig. 7. Titanium carbide support 
pins (above) for use in porce- 
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METAL-CUTTING 


with Wax Lubrieants® 


By J. B. Carse and A. E. Budner 





S. C. Johnson & Son, Ine. 


Racine, Wise. 


a DISCUSSION OF WAX or waxes and their uses 
must necessarily begin with an attempt to establish 
common ground for the meaning of the word wax 
\ multitude of materials have been given the nam: 
wax so that accurate definition is all but impossibl 
For simplification, it can be said that all waxes. 
regardless of source. have these properties in com 


mon: 


They are usually solid at room temperature 
2. They exhibit adhesive properties toward surfaces 
which they are applied 


They are cohesive in that thev adhere to themsel ve 


old noiding 

1. They are plastic solids having plastic flow 

». They are essentially insoluble in water, but solubl 
organic solvents 


6. They are capable of being buffed to a polish 


The first use of wax in the formulation of a metal 
working lubricant or cutting fluid must have been 
prompted by a desire to provide definite characteris 
tics. Some waxes do have properties which are us 
ful and, indeed, badly needed in metalworking. The 
ever growing demand for better lubricants and cut 
ting fluids serves continually to emphasize the im 
portance of these qualities: 

|. Lubricity (the ability to reduce frictional res 

at high temperatures 


2. Lubricity at very high pre-sures 


3. Polarity 


It is said that the three properties most needed in 


Abstracted from paper 21T7, “Wax Lubri- 
cants in Metalworking,” presented before the 21st 
ASTE Annual Meeting. Copies of the complete 
paper will be available from the Society Headquarters. 


April, 1953 


metalworking lubricants today are pressure resist 
ance, temperature resistance and adhesion. Fluid 
lubrication at 200,000 psi, or at 450 F are both 
valuable contributions to the industry. However. 
polarity is even more important. 

The theory of polar adsorption is gaining sub 
stantial acceptance in the literature. Consider the 
atoms which make up the metallic solid of the tool 
or the piece to be worked. When the atoms of the 
metal crystallize into a solid mass they join tightly 
together as a result of the attraction which they 
have for one another. 

Electrical charges, that constitute the attractive 
forces of those atoms within the interior of the 
metallic mass, are all balanced by the attractive 
forces of the atoms about them. Here the outermost 
atoms have no similar atoms beyond them. and these 
unsatisfied electrical forces of the surface atoms, 
tiny though they may be, all combine to form a field 
of influence. electrical in nature. at the metallic sur 
face. 

Such a field is capable of attracting certain other 
substances. This attraction is called polar adsorp 
tion, the metal surface serves as the adsorbent, hold 
ing the adsorbate upon its surfaces. It is necessary, 
however. if the metal surface is to strongly exercis¢ 
this quality of polar adsorption that the adsorbate. 
in this case the active agents of the coolant or lubri 
cant. possess similar characteristics of attraction 
or polarity. 

It has been found that certain specific ingredients 
possess the type of attractive electri al forces which. 


when incorporated in a coolant or lubricant, are 
























































lable 1 Cutting Fluid Performance for 
Turning Steel (Short-Time Test) 





Tool We 
ie _ Tool Force Ibs Surface 
Test Cutting Rough- 
No Fluid Corner Side Cutting Feeding ness* 
1 Ory cutting 0086 J023 283 100% 218 (100% 3 
Anionic emulsion 
of proprietary 
wax blend A 
1—20 0053 9019 271 (96%) 188 (86% 5 
5 Carbowax soln 
120 0034 .0054) 278 (9895) 189 (87% 6 
6 Water soluble 
Ucon lubricant 
1 2( 0045 9023 298 (105%) 177 (81% 2 
7 Commercial cut 
ting fluid: 1—20 9093 .0074 296 (104%) 184 (85% 4 
g Commercial 
soluble oil: 1—20 0046 (0040 277 (98%) 178 (82% 7 
9 Carbon tetra 
chloride, only 
ly minute 0033 .0036 238 (849%) 152 (75%) } 











1, best; 7, roughest. There was only a slight difference 
between the best and the roughest surfaces 


adsorbed on the metal surface of the work and tool. 
Here they are held tenaciously during the working 
process 

In exploring the use of waxes in lubrication, basic 
researcii and comparative tests have repeatedly 
proved that specific requirements can be met only 
by materials with predetermined characteristics. 
Categorical use of waxes is useless and meaningless. 

Whether or not a material is wax is not the sole 
criterion: its chemical structure will be the deter- 
mining factor in accepting or discarding it for use 
in a lubricant or cutting fluid. The word wax carries 
the same value here as does the word wood to the 
furniture builder, or the word metal to the auto- 
mobile manufacturer. At best, it describes a broad 
class of materials. 

Having discovered some years ago that one com- 
mercial wax product performed surprisingly well 
on a certain lubricating job, it was interesting as 
well as disturbing to learn that other similar prod- 
ucts worked poorly or not at all. A cut and try 
investigation of waxes by type and waxes by source 
resulted in a number of promising starts and an 
equal number of dead ends, and it prompted the 
decision to enter a research program to explore the 
basic, simple functions and principles of metalwork- 
ing lubricants as related to the entire subject of 
waxes, 

One item of information turned up by this study 
was worth the entire effort. Ingredients can be 
chemically identified which, in combination, form 
a base possessing the properties necessary for high 
pressure, high temperature lubrication, even though 
these same specific ingredients are not useful in- 
dividually. Each of these dissimilar materials aug- 
ments the value of the other so that, in combination, 
their value is far greater than the sum of their re- 


spective values. 
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Table 2— Cutting Fluid Performance for 
Turning Aluminum (Short-Time Test) 





Test Cutting Tool Force (Ib) Surface 
No Fluid Cutting Feeding Roughness 
10 Dry cutting 218 (100%) 186 (100% 1 
iD Anienic emul- 

sion of proprie 

tary wax blend 

A: 1—20 94 (43%) 46 (259%) 2 
12 Carbowax soln 

1—20 125 (57%)- 67 (36%) + 
13 Ucon lubricant 

1—20 117 (54%) 63 (34%) 6 
14 Commercial cut- 

ting fluid: 1—20 122 (56%) 70 (38%) 7 
15 Commercial Sol 

uble oil: 1—20 107 (499) 61 (33%) 5 
16 Carbon tetra- 

chloride, only 

V2 minute 82 (38%) 27 (15%) 3 











best; 7, roughest 


One phase of the research program was a series 
of tests performed by the University of Michigan 
Engineering Research Institute. The accompanying 
tables summarize the results of these tests. It should 
be emphasized that these tests were an early phase 
of the investigation and were purely screening tests. 
concerned primarily with raw materials, rather than 
with finished products. It will, therefore be noted 
that some combinations show up employing seem- 
ingly useless materials. Carbon tetrachloride was 
used throughout these tests as a control material of 
established value. 

The commercial fluids were selected by the Uni- 
versity staff as typical examples of high-quality 
products in their fields. Except for the carbon 
tetrachloride and two of the three commercial pro- 
ducts, none of the experimental materials tests were 
identified to the staff, 

All turning tests were run with 18-4-1 HSS tools 
having 0 degrees back rake, 8 degree side rake, 7 
degree end relief, 7 degree side relief, 30 degree end 
cutting edge, 0 degree side cutting edge, 0.036 inch 
wide chamfer at 60 degrees. All forces were meas- 
ured by dynamometer using wire resistance strain 
gages, electronic strain amplifiers and recording 
oscillographs. A toolmaker’s microscope was used 
to measure tool wear. All force values are relative 
to the forces obtained when cutting dry which is as- 
signed the value of 100 percent. 


TABLE 1. This data covers a turning test on SAE 
1018 steel. With each fluid this test was stopped 
after 1, 6, 11, 16 and 20 minutes to observe tool 
wear. Tool wear figures shown are for the full 20- 
minute run. Depth of cut was 0.100 inch; feed, 
0.012 inch per revolution; cutting speed 25 feet 
per minute, 

Carbon tetrachloride, although it was run for only 
14 minute, produced the lowest force values for both 
cutting and feeding as well as the best finish. The 
tool wear figures are interesting. Commercial fluid 
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Table 3 — Relative Forces 
Turning SAE 1018 Turning 2S Al Turning S.S. 304 Tapping SAE 1018 
Cutting Cutting Feed Cc 2 Spiral Point Std Ream 
g ee utting Feed Cutting ed pira on t 
Fluid ye Milling Drilling Reaming ing 
Force Force Force Force Force é Blind Thru Point SAE. 5S.S. 3045.8. 304 SAE 
Max. Avg Max. Avg. 1018 1018 
Dry 10C 100 100 100 100 100 100 100 100 100 100 100 
Anionic 
emul. of 
prop. wax \ 
blend A 96 86 43 25 88 88 103 97 8 83 74 85 106 93 80 | 
3 Carbowax | 
soln 98 87 57 36 88 85 102 109 102 79 77 92 11) 93 116 i] 
| 
i 
4 Ucon Lubri | 
cant 105 8) 54 34 88 85 19 | 112| 98 | 63 | 62) 85 119 107 116 | 
Commercial | 
2 cutting flu ! 
id A 104 85 56 38 88 8s 118 102 7 | 75 63 89 WW 93 104 | 
Commercial y 
soluble 
oil 98 82 49 33 97 7 1 88 85 53 49 88 112 102 108 
Prop. wax 
blend ¢ in } 
- halogenated 36 20 86 14 7 - 5} - F . " | 
hydrocarbon 3 3 bs 39 ’ 5] os 90 15 7 | 
20:1 S.S 3:1) 9 7¢ 6 54 71 68 88 70 
10:1 5.5 1:1) 83 76 85 67.85 67 66 
Anionic 
emul. of 
8 prop. wax 
blend B 105 89 37 27 86 82 138 10C 1 59 58 105 84 94 
Carbon 
> tetrachloride 84 75 38 15 79 64 107 85 73 | 38 32 81 85 19 11 
No. 7) produced more tool wear even than dry Table 4 — Turning Forces for 
cutting; commercial soluble oil (No. 8) produced Cutting Stainless Steel 
xcessive side wear. but fairly low corner wear and 
: : ’ but ‘ : Y Tangential Force Feeding Fo-c. Coo¢. of 
vood force values. The anionic wax emulsion (No. Cutting Fluid ib ib.) Friction Group 
2) produced very low side wear and the best cut DRY 
ting force value excepting carbon tetrachloride WATER EMULSIONS 216 avg. 100 165 avg. 100, 1.01 
1. Oxidized 
Water soluble Ucon lubricant (No. 6) and commer petrolatum 20 180 83 135 82 99 C 
> ‘ os ‘ 2. Petroleum 
cial fluid (No. 7) produced cutting force values satiate 1:20 210 97 135 82) 86 E 
, ae | 
poorer than dry cutting. Surface finish values at 3 en ee 
relatively unimportant in this test since there was oil 20 190 88 140 | 85| .98 D 
: 4. Ester type wax 
only a slight difference between the best and the aamsialen 1:20, 199 a 135 | 82) 95 o 
worst 5. Chlorinated cyclic 
NO . hydrocarbon 1:20 175 8] 125 76 96 & 
6. Sulphurized 
sperm oil 20 185 86 135 82 96 D 
TABLE 2. This is a summary of a turning test on 7. Emulsion of oxidized 
; , P hydrocarbon wax G 
annealed 2S aluminum using the same fluids as fatty acid 1:10 155 7 110 | 67; 94 A j 
“a 8. Oley! alcohol 1:10 7 
shown in TABLE 1. No tool wear figures were com a os 5 81 140 | 85) 1.07 c 
z 9. Lanolin 1:20 190 88 140 85 98 D 
piled because of the slight difference produced by 10. Steryl alcohol 1:5 190 88 140 85 98 D 
; z 11. Proprietary wax 
aluminum on short run tests. Depth of cut was blend C in 
: Paiste e halogenated 1:10 200 93 150 91 98 E 
0.100 inches: feed. 0.0075 inches per revolution: hydrocarbon 1:35 195 90 145 88 98 D 
tti ed. 25 fe t ss . te SOLVENT TYPES 
cutting speed, 29 Teet pel minute, 2. Proprietary wax 
; . ott IS ; * eve le blend D in 
s were e . 2S aluminum: even th 
All fluids were effective on alumi é crane ie: - - vos -| gal tae ; 
least effective reduced cutting forces by better than 13. Proprietary wax 
E é ‘ blend C in 
10 percent. Anionic wax emulsion (No. 11). which halogenated 185 86 130 | 79, .93 Cc 
i hydrocarbon 1:1 180 83 125 76 93 6 
produced excellent values on SAE 1018 steel in 14. Proprietary wax 
. : blend C in high 
PaBLeE 1, again produced lowest force values, except flash naphtha 170 79 «130 79 *11.01 | B 
; : ‘ 15. Proprietary wax 
ing carbon tetrachloride, which was run only 1% blend C in carbon 
: : ‘ : tetrachloride 162 75 100 61 88 A 
minute, Also, commercial fluid (No. 14) which pro 16. Proprietary wax 
; . Ps . blend C in 
duced very poor values on S$ AE 1018 steel. PABLI sulphurized sperm 
: ; oil: Stoddard 180 83 132 80 98 Cc 
1, also produced relatively poor values. Commer ial solvent 1:1 | 175 8] 140 85. «+1.07 c 
° ~ . 17. Proprietary wax 
soluble oil (No. 15) produced good force values as blend C in 
; ° . . sulphurized min 
it did on 1018 steel. Although all fluids were mort eral oil: Sted 180 83 125 16 93 b 
> ; : dard solvent 1:1 180 83 140 5 1.03 
effective on aluminum than on 1018 steel, they 18. Proprietary wax ’ ° 
. lend E toddard 18 86 140 & 1.01 D 
produced about the same relative values on both le ss | we | atl ie r 
materials. 
. me a 
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\! ) lhis is a con posite chart of the results 


f the tests shown on TABLEs | and 2, plus addition 
il tur tests on 304 stainless steel. tapping SAI 
lOl8& steel, milling SAE 1018 steel, drilling and 
reaming 304 stainless and reaming SAE 1018. The 
t le shows onl relative force values. Carbon te 

ride is again an outstanding performer, and 


ill fluids produced poorer values than did dry cut 
tit n blind hole tapping indicating that these 


Hurd niy ageravals the already serious problem 


hip interference in blind holes 


series of tests, for the first time, shows cal 
tetrachloride being equalled and even surpassed 

ises. Proprietary wax blend C (No. 7 

produced excellent values in turning aluminum and 
turnir stainless steel, better than carbon tetra 


chloride (No. 9) in tapping with spiral point tap 
loo, it was excellent with a standard point tap and 
equal to carbon tetrachloride in milling SAE 1018 
Only carbon tetrachloride (No 
wax blend C (No 


ind reaming 


9) and proprietary 
produced low values in drilling 
{04 stainless. Proprietary wax blend ¢ 
No. 4 lone produced a very low value in ream 
ng SAE 1018 


values over 100 show up on this chart, even exclud 


It is inte resting to note how many 


ing blind hole tapping. Commere ial cutting fluid A 





No. 5) produced consistently poor values whereas 
the values for commercial soluble oil were general 
ly good. 

The most noteworthy aspect of this table is the 
consistent pattern ol excellent values produced only 
by carbon tetrachloride (No. 9) and proprietary 
wax blend C in halogenated hydrocarbon (No. 7). 

TABLE 4. This is the first of three charts covering 
the results of turning tests with ‘another group of 
fluids. Some strange combinations show up, but 
each fluid is used for a purpose. These charts show 
not only force values but also a coeflicient of fric- 
tion value and a group classification to indicate 
overall performance. The coefhicient of friction is 
computed as follows: 


Feeding force Cutting torce Tan of Side rake ang 


Cutting torce — | Feeding force lan of Side rake angle 


The alphabetical performance classification was 


set up by the University of Michigan staff as fol- 


lows: 
f Fluids produced excellent results 
B Fluids produced very good results 
C — Fluids produced good results, 
D Fluids produced poor results 
} Fluids produced least, if any, force reduction 


fests in TABLE 4 were run on 304 stainless steel. 


Note again the excellent performance of carbon 


Table 5—Turning Forces for Cutting 








Cutting Forces Feeding Forces Coef. of 
Cutting Fluid Ibs Percent Ibs Percent Burr Chip Friction Group 
DRY 168 avg 100 150 100 Heavy Thick 1.08 
WATER EMULSIONS 
Oxidized petrolatum 1:20 61 36 43 29 Med Thin 95 Cc 
Petroleum sulfonate 1:20 78 46 55 37 Med Med 94 D 
3. Petroleum sulfonate 
mineral oil 1:20 72 43 55 37 Med Med 1.02 D 
+. Estertype wax emulsion 1:20 57 34 36 24 Light Thin 85 Cc 
Chlorinated cyclic 
hydrocarbon 1:20 68 4) 49 33 Light Thin 1.07 D 
Sulphurized sperm oil 1 :2¢ 63 38 43 29 Light Thin 91 Cc 
7. Emulsion of oxidized hydro 
carbon wax - fatty acid 1:10 60 36 42 28 Light Thin 93 Cc 
8. Oley! alcohol 1:20 59 35 40 27 Light Thin 90 Cc 
». Lanolin 1:20 64 38 45+ 30+ Light Thin 93 D 
Stery! alcohol 1:5 68 4) 454 30 + Med Med 89 D 
|. Proprietary wax blend C in 
halogenated 1:1 71 42 46 31 Light Med 86 D 
hydrocarbon 1:35 76 45 5] 34 Med Med 90 D 
SOLVENT TYPES 
12. Proprietary wax blend D in 
mineral oil (too thick 50 30 32-24 21-16 None Thin 66-.85 B-C 
13. Proprietary wax blend C in 
halogenated hydrocarbon 44 26 12 8 None Thin 43 A 
Stoddard solvent 1:10 50 30 2) 14 Light Thin 60 B 
14. Proprietary wax blend C in 
high flash naphtha 42 25 17 11 None Thin 58 A 
15. Proprietary wax blend C in 
carbon tetrachloride 40 24 9 6 None Thin 38 
16. Cane oil 57 34 40 27 Light Med 94 Cc 
17. Proprietary wax blend C in 
sulphurized sperm oil (too 
thick) Var Var Heavy Thick 
Stoddard solvent V1 51 30 66 44 Heavy Thick 1.74 E 
18. Proprietary wax blend C in 
sulphurized mineral oil 
too thick 52 31 36 24 Medium Thick 92 ¢ 
Stoddard solvent 1:1 42 25 12 8 None Thin 45 A 
19. Carbon tetrachloride 44 26 10 7 None Thin 37 A 
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fable 6—Turning Forces for Cutting Steel 





Tangential Feeding 
Force Force Coef. of 
Cutting Fluid Ibs Ibs Friction Group 
DRY 228 avg. 100 157 ave. 100 92 
WATER EMULSIONS 
Oxidized petr 220 96 145 92 88 D 
latum 2 230 101 160 102 92 E 
Petroleum 225 9 160 102 95 E 
sulfonate 1:2 24( 105 165 105 92 E 
Petroleum sulfonate 235 103 160 102 91 E 
plus mineral oif 1:2 24 105 170 108 4 E 
Ester type wax 215 94 145 92 90 D 
mulsion 1:2 235 103 155 99 88 E 
Chlorinated cyclic 220 as 140 89 86 D 
hydrocarbon 1:20, 215 94 145 92 90 D 
Sulphurized 225 99 150 96 89 E 
sperm oil 2 225 99 15 6 89 E 
Emulsion of ox 
dized hydrocarbon : . 
wax plus fatty 23( I 150 96 87 E 
scid ] 23 101 155 99 90 E 
230 101 155 99 90 E 
Oley! alcohol 1:2 235 103 155 99 88 E 
22 99 150 96 R9 E 
Lanolin 1:2 23 101 155 99 90 E 
235 =+103 155 99 88 E 
Steryl alcohol 230 = *101 155 99, .90 E 
Proprietary wax 15 94 135 96 84 D 
blend C in halo 
genated 1:10 220 97 155 99 94 E 
hydrocarbon 1:35. 221 97 155 99 94 E 
Proprietary wax 
blend D in min an . —_ 
ral oil <! 22 19 98 D 
Proprietary wax blend 
9 8¢ 125 80 96 C 
4. Proprietary wax 
blend C in halo os 79 _ a 
genated hydrocarbon 160 , 15 3 84 B 
] Proprietary wax 
blend C in high 
flash naphtha £00 88 135 86 9% C 
6. Proprietary wax 
blend C in carbon A 
tetrachloride 145 64 70 45 67 A 
7. Proprietary wax 
blend C in sulphur 
ized sperm oil 225 99 150 96 R9 E 
8. Proprietary wax 
blend C in sulphur 
ized mineral oil 190 3 120 76 85 B 
Cane oil 215 94 145 92 90 D 
20. Carbon tetrachloride 173 76 117 75 84 B 











tetrachloride (No. 15) and the really excellent 
values produced by the emulsion of oxidized hydro 
carbon wax plus fatty acid (No. 7). All other 
emulsions produced consistently poor results ex 
cept chlorinated cyclic hydrocarbon (No. 15 
which was quite good. Among the solvent types 
proprietary wax blend C (No. 13) again was con- 
sistently good in several different vehicles. 

PaBLe 5. The results of this test on annealed 
2S aluminum show, as in previous aluminum cut 
ting tests, that all fluids were effective. However. 
emulsions as a group produced poorer values than 
did the solvent types. The emulsion of oxidized 
hydrocarbon wax plus fatty acid (No. 7), which 
showed excellent results on 304 stainless, was one 
of the best of the emulsions. Several of the solvent 
type fluids produced excellent values as did pure 
carbon tetrachloride (No. 9). Values for sulphu 
ized sperm oil (No. 17) were definitely poorer than 
for sulphurized mineral oil (No. 18). 

raBLe 6. This table covers the same test on SAF 
1018 steel. Proprietary wax blend C in halogenated 


hydrocarbon (No. 11) was the best of the emulsions, 
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lable 7—Turning Forces for Cutting 





Aluminum 
Tangential Feeding 
Force Force Coef. of 
Cutting Fluid Ib Ib Friction Group 
Dry Ave 208 100 196 100 1.25 
1. Carbon Tetra 
chloride Ave 7) 34 25 13 52 B 
Wax ester emul 
siion A Avg 93 45 57 2 91 D 
1} 95 46 54 28 77 D 
1:12 100 48 68 35 9) D 
3. Wax ester emul : 
sion B 72 35 43 22 80 Cc 
1: 75 36 40 20 7 i 
1:12; 9 | 43 56 «29 84 D 
4. Compounded mix 
ture of animal 
vegetable and 
mineral waxes in 
halogenated hy 69 33 23 12 50 B 
drocarbon 1:1 59 28 18 9 46 A 
1:5 68 33 22 1 49 B 
Refined wax ester 74 36 59 30 1.05 C 
in paraffin oil 1:1 90 43 Var 
6. Refined wax ester 
in halogenated 68 33 30 15 63 B 
hydrocarbon 1:1] 67 2 22 VW 48 B 
7. Modified wax ester 101 49 117 60; 1.54 E 
in paraffin oil 1:1 Var Var 
8. Modified wax ester 
in halogenated hy 77 37 51 26 87 Cc 
drocarbon 1:1 68 33 25 13 55 B 
1:2 64 31 22 1 5] B 
1:5 61 29 17 9 4) A 
1:10 62 30 15 8 40 A 
9. Modified wax ester 60 29 26 13 6) b 
in paraffin oil 1:1 63 30 23 12 57 t 
1:5 70 34 27+4-Var 144 Cc 
10. Proprietary wax 
blend C in halo 
genated hydro 
carbon 56 27 21 1 55 A 
1:10 66 32 23 12 53 b 
} 2 9 46 A 
11. Halogenated o< 30 18 
hydrocarbon 63 30 7 9 43 A 
12. Paraff I 
2 araffin oi 66 32 21 1 48 
1:5 88 42 45 23 92 D 











but emulsions as a group again produced poorer 
values than solvent types. Ester type wax emul 
sion (No. 4) which was quite good in TABLEs 4 
and 5 is also one of the best here, showing an 
overall trend on the three metals to be better than 
average. Here proprietary wax blend C produces 
widely varying values in different vehicles. In wate 
emulsions (No. 11) it is good as emulsions go; 
in halogenated hydrocarbon (No. 14) it is good; 
in high flash point naphtha (No. 15) it is fair; in 
carbon tetrachloride (No. 16) it is excellent. 
Proprietary wax blend C in carbon tetrachloride 
(No. 16) produced decidedly better values than did 
carbon tetrachloride (No. 20) alone. 

TABLE 7. This is another turning test on annealed 
2S aluminum with another group of fluids. Several 


fluids containing wax produced better values than 


arbon tetrachloride on this chart: note compounded 
mixture of animal, vegetable and mineral waxes 
in halogenated hydrocarbon at 1:1 (No. 4), modi 
fied wax ester in halogenated hydrocarbon (No. 8) 
at 1:5 and 1:10, and proprietary wax blend C in 
halogenated hydrocarbon (No. 10) at 1:5 and 1:10. 
[his chart shows some interesting results produced 
by dilution. The emulsions seemingly are not ma- 
terially affected by changing the dilution from 1?1 
to 1:12, (Nos. 2 and 3). Modified wax ester ap- 
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lable 8 


furning Forces for Cutting Steel 














| Tangentia F jing 
| For Forc Coef. of 
‘én Fluid rm it Friction Croup 
, 
AYVe 4 7 & 
' 
‘ | 5 7 5 b 
’ 
yy P , ; 2 E 
; 8 89 84 D 
7 3 3 E 
. 4 ; x 84 D 
- j R9 27 D 
, g 4 E 
Jed x 
| f n ) 
tat f n 
| wax Av . ; 8 6 
, i + Ba 4 
| Ref 1 wax t % 5¢ D 
| paraffin R9 4 D 
| Ret 1 wax ter 
‘ eg g g B 
| irbon R9 3 8 R32 € 
| W ax t 
kalin 7 92 E 
| yraffin | 5 ‘ E 
PR on 
halogenat hy 5 d 7 78 B 
| bon S | 6S 7 t 
Modified wax ter Ne 2 + 79 B 
sftin ; 13 7 7 
f prietary w t nd 
» halogenated 4 89 87 t 
hyd arbon 1-1 R7 8 %4 C 
; 83 74 82 B 
8 71 78 B 
' 
' p ressively improved by increasing 


roduced these 


iit shows 


halogenated hydrocarbon No. 8) al 


ited hydrocarbon ilone (No. L| 


h poorer results. Wax esters in paral 


produced substant illy better results 


Ihe same test on SAE 1018. steel 


results, Carbon tetrachloride (No. | 


very good results. However. com 


nded animal. vegetable and mineral waxes in 


halogenated hvdrocarbor No. 4) is about equal to 


irbon tet ihloride ind relined wax esters in halo 


ited hvd 


esters inh ilog 


} 
! 


arbon No. 6 ind modified wax 


enated hydrocarbon (No. 8) are some 


' 


owever, modified wax ester in parathn 
produced better results than refined 


parathn oil (No. 5) Proprietary wax 


rABLE 9 Cutting Tool Life 





blend ¢ No. 10) again shows good results and dis- 
plays a progressive loprovement with increased 


dilution in halogenated hvdrocarbon. 


Pape 9. This is the first of three charts showing 
the summarized results of a series of turning tests 
conducted to compare tool force. tool life. surface 
finish and side wear These cutting speed tool 
life tests were made on both SAE 1018 steel and 
type 304 stainless steel. A series of tool failures 
was obtained by varying the cutting speed and 
keeping all other factors constant. 

lurning cuts were made for each fluid on each 
material. These were run in sequence along the 
length of each bar. A slow and fast cutting speed 
was used for each fluid Speeds of 25 and 60 Ipm 
were used for type 50-4 stainless steel, while 25 and 
250 tpm were used on both the SAE LOLS steel and 
25 aluminum. The depth of cut, feed rate, and tool 
shape remained constant throughout this series of 
tests. Fluids were applied to the shoulder of the 
work and the tool point. A Profilometer was used 


to give direct readings of surface roughness i 


microinches. One set of measurements was taken 
perpendicular to the feed marks while a second set 
was taken parallel to the feed marks. The readings 
show a wide discrepancy between parallel and pet 
pendicular measurements: however, there is an 
obvious reason for this. Due to the shape of the 
tool and the feed used on these tests. the feed marks 
result in a notch-shaped pattern, giving high rough- 
ness values. When the roughness readings were 
taken parallel to the feed marks the diamond point 
traced along the bottom of a single valley. and the 
variations encountered were surface irregularities 
caused by the fluids. This method of measurement 
produces a much more accurate picture of the effect 
of cutting fluid. since the influence of feed and tool 
shape is practically nil. 

lhese summaries were prepared by the University 
of Michigan Staff. Taste 9 shows results on 


SAE 1018 steel. Commercial cutting fluid A and 


Tests SAE 1018 Steel 





Rating 
Best 


4 





y 


Worst 





6 


8 


Tool Force Tool Lift 
Modied wax est 1) Modified wax esters 
in paraffin oil in paraffin oil 
Commercial Cutting 4) Emulsified wax 
fluid A plus wax esters 
Commercial cutting 8) Commercial fluid B 
fluid A 
Emulsified wax 6) Commercial solub! 
esters oil 


Mixture mineral G Soluble oi! plus 
ester type waxes in wax esters 
paraffin oil 


Commercial soluble 2) Commercial cutting 

oil fluid A plus wax 

Soluble oil plus 5) Mixture mineral G 

wax esters ester type wax in 
paraffin oil 

Commercial fluids B 3) Commercial cutting 
fluid A 

Dry Dry 


Surface Finish Side Wear 
3) Commercial cut 2) Commercial Cut- 
ting fluid A ting fluid A 
plus wax esters 
5) Mixture mineral 5) Mixture mineral 
G ester type wax G ester type wax 
in paraffin oil in paraffin oil 
7) Soluble oil plus 7) Soluble oil plus 
wax esters wax esters 
ry 
1) Modified wax 6) Commercial 
esters in paraffin soluble oil 
oil 
4) Emulsified wax 3) Commercial cut 
esters ting fluid A 


8) Commercial fluid 
B 


2) Commercial cut 
ting fluid A 
G wax esters 
6) Commercial solu 
ble oil 
Dry 
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fable 10—Cutting Tool Life Test—Type 304 
Stainless Steel 








Rating Tool Fore Tool Life Surface Finish 
Best 1) Commercial 7) Emulsified 1) Commercial 
A cutting wax esters cutting 
' fluid A fluid A 

2) Commercial Commercial 6) Mixture 
fluid B cutting mineral G 
fluid A ester type 
wax 
Modified ] Commercial 5) Soluble oil 
wax esters cutting plus esters 
n paraffin fluid A 
oil 
1) Commercial 2) Commercial 4) Commercial 
soluble oil fluid B soluble oil 
Soluble oil 6) Mixture 3) Modified 
plu sters mineral and wax esters 
ster type in paraffin 
wax in oil 
paraffin oil 
Mixtur 5) Soluble oil 7) Emulsified 
| mineral G plus wax wax 
ester typ esters in 
| wax paraffin oil 
| 7) Emulsified 3) Modified 2) Commercial 
| wax ester wax esters in tluid B 
| paraffin oil 
| 8) Commercial 4) Commercial Dry 
cutting fluid soluble oil 

| y A plus wax 

| esters ‘ 

| Worst Dry Dry 8) Commercial 

| cutting fluid 
| A plus wax 
| esters 








ercial soluble oil were both tested with way 
esters added as well as without wax esters. and cor 
rcial fluid B. a third commercial fluid. was als 
sted 
Modihted wax esters in paraflin oil (No. 1) p 
luced lowest tool forces and best tool life. Best 
sh was produced by cutting fluid A No. 3 
hich ilso produced the poorest tool life. Least side 
year was shown by commercial cutting fluid 4. plus 


) 
vax esters Ne 


TABLE 10. Shown are the results of the same tests 


104+ stainless steel. Cuttine fiuid 1 iN 


force values. very food tool | 


showed lowest ton | 
ind best finish. but emulsified wax esters (No 
produced the best tool life of all fluids tested. ¢ 
mercial fluid B «No. 2) shows an indefinite per 
formance pattern, showing mediocre results in tl 
il] Important tool life column on both TABLES 9 and 
10. Although these tests on stainless steel again did 
not demonstrate great difference between fluids 

is interesting that emulsions are at the top of the 


tool life colun 


Emulsified wax esters (No. 


excellent producers of tool life on both 1018 stee 
ind 304 stainless. but modified wax esters in parat 
fin oil (No. 3). the best tool life performer on 1016 
steel. is low in the tool life column on 304 stainless 
demonstrating again that different metals place dit 
ferent demands on cutting fluids and that emulsions 
ire not as acutely affected by these differences as 


ire oil base fluids 


raBLe 1l. This is a summary. similar to TABLES 
9 and 10. of turning tests on 2S annealed aluminun 
showing only tool force and finish ratings. Cutt 


uid 4 (No. 5) again produced the best finish but 


is rather low in the tool force column, but the 


same fluid. plus wax esters (No. 1). produced d 
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ectly opposite results The tool fores column hers 
. completely dominated by fluids containing wax 
esters and the finish column is nearly so. Two fluids 
roduced poorer finish than drv ecutt (Nos 4 

From these data. many conclusions or. at least 
ndications can be drawn. It seems evident that 
tool it ind finish do not necessarily have any 
thing in common where cutting fluids are concerned 


1 deed. even tool forces and tool li 


hand in hand It is evident. 


ie were consistently excellent 


tk 


do not always 


ilso. that waxes 


not qualify as ingredients merely by being 


} ) 


some were Just as consist ntly poor. 


ellectiveness of a wax material depends not only 


the material itself. but also on 


compounding ‘ whether emulsion or solvent 


type). the type ol dilutent and th 
101 The effect of all of these 


aqemonstratec 


i 


waves 


erftormers. and 


the 


Obviously 


the manner 


ol 


extent of dilu 


wtors has Lye el 


Q)ither significant trends or patterns showed 


1}) 

















It se s evident tha proper waxes improve other 
Huids., evel Including carbor tetrachloride, Prob 
1] { ' | | 
ibliy most sigt ant ms” the fact that water-dis 
persed fluids seem to tolerate the broadest range of 
| 
nditions and see to bel re nearly the universal 
Table 11 Purning Tests on 2S Annealed Aluminum 
Surface Finish 
Rating T Fore at 25 fpm 
Best 1) Commercial cutting Commercial cutting 
A fluid A plus wax esters fluid A 
2) Modified wax ester +) Mixture mineral G 
n paraffin oil ster type wax in 
paraffin oil 
Emulsified wax t r Soluble oil plus wax 
ters 
Mixtur mineral G 3 Emulsified wax esters 
ter type wax in 
paraffin | 
Commercial cutting ] Commercial cutting 
fluid A fluid A plus wax 
esters 
¢ Solubl | plus wax 8 Commercial fluid B 
sters 
7) Commercial solubk Dry 
8) Commercial fluid B Modified wax esters 
n paraffin oil 
Worst Dry 7 Commercial soluble oil 
pe ot cutty fluid. Certainly emulsions produced 
i better tool fe pattern than other fluids in these 
tests 
1 | 
lool foree values tollow a dependable patter 
iithougn inconclusive dala were produced on some 
perations For exal ple. reaming 1018 steel showed 
ne value is low is O) percent ind hve results ve 


OO percent. one as high as 116 percent 


Although 04 stainless stee sho 


eductions. the results seem to 


lepe ndable. con par ible to results o 


luminum, though less amplified 


bye 


lard point 


of the stan 


Ss sinalles 
consistent 


n LOLS steel 


OlS steel shows prominent differences in cutti 


ind 


al 
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Field Experience 


In the held of drawing and forming. tube draw 
i! is admittedly a severe metalworking tunction 
In terms of unit pressures the vield point ol the 
etal is exceeded and the lubricant used must with 
-tand this extremely high pressure. Normally, the 
e and mandrel are lubricated by a continual flow 
f viscous extreme-presure fluid or, in some cases, 
the tubing is prepared with a phosphate etch and 
then lubricated 


\ drving ty pe of wax emulsion is being used to 


Fable 12—Comparative Data for Wax Cutting Fluid 
and Sulphurized Oil 








22 DAYS 43 SHIFTS 
Wax Cutting Sulphurized 
Fluid Oil 
Number of hours run 324 325 
Total no. of pieces 
produced 59,771 59,762 
Amount of fluid added None 15 gal 
Tool Life Times Each Tool Sharpened or Replaced 
Cut-off 0 3 
Drill 55 63 
Spot Drill 2( 29 
Slotting saws 3 6 
Recess tool 3 
Reamer 12 9 
18 Days 35 SHIFTS 
Wax Cutting Sulphurized 
Fluid Oil 
Number of hours run 256 256 
Total no. of pieces 
produced 49.685 51,316 
Amount of fluid added None 15 gal 
Too! Life Times Each Tool Sharpened or Replaced 
Cut-off 0 3 
Drill 45 46 
Spot drill 15 22 
Slotting saws 0 4 
Recess drill 0 5 
Reamer 8 7 








do this same job with some notable exceptions. No 
preparatory treatment is necessary, other than rou- 
tine cleaning. As many as six substantial reductions 
can be made in the same tube with one application 
of wax on the order of 0.0005 inch thick. No re- 
lubrication is necessary, unless annealing interrupts 
the process. After the final draw the tubing is dry, 
clean, and fully bright and in many cases the re 
maining wax film can be left on for its protective 
value. Temperature and pressure resistance ar 
dramatically demonstrated. The continued adhesion 
of this insignificantly thin film of lubricant, through 
repeated exposure to extremely high pressure, is 
surprising 

The following record of a cutting fluid test under 
production conditions gives an indication of what 
wax can do in cutting. The purpose of the test was 
to secure comparative values for a wax-in-parafhin 
oil fluid and sulphurized oil. The machine used was 


a 6-spindle Greenlee automatic, one-inch capacity. 





The material was 0.3437 inch diameter. No. B-1115 
steel. The sulphurized oil used was a well-know: 
commercial fluid. Each fluid was run for one month 
\ report form was filled out at the end of each 
S-hour shift for the full two-month period. Each 
month one shift was lost through shutdown or 
sickness, thus each month shows 22 working davs. 
but only 43 shifts 


Pape 12 shows a summary of the 4) reports 
filled out for each fluid. 

The chart A at the top shows the results of the 
full 22 working days of each month. It is interest 
ing that the number of pieces produced with the 
two fluids is almost identical, even though tool life 
was substantially better with the wax cutting fluid. 
remarkably better on some tools. With better tool 
life and consequently less down time, it should cet 
tainly be exper ted to produce more pleces, and 
more production was surely available. 

No wax cutting fluid was added in 22 days, wher: 
as 15 gallons of sulphurized oil were required 

The chart at the bottom of TABLE 12 is a break- 
down of the final 18 days of each month. Under wax 
cutting fluid. it can be seen the slotting saws and 
recess tool were sharpened or replaced three times 
on the 22 day record, but were not serviced at all 
in the last 18 days. Thus, these tools required 
sharpening or replacement 3 times in 4 days, which 
must have seemed excessive, but went the last 18 
days without further attention. The reamer was re- 
placed 12 times in 22 days, but only 8 times in 
the last 18 days. Thus, 4 of the reamers were used 
in 4 days, after which reamer life was about equal 
for the two fluids. It is interesting to see that this 
test bears out the findings in the University of 
Michigan tests that drilling and reaming do not 
respond as well to fluids as do other operations. 
However. the overall record must be considered 


conclusively in favor of wax. 
Summary 


First, wax is not a replacement for chemically 
active extreme-pressure ingredients in cutting 
fluids. It is not a replacement for pigments or other 
inorganic solids in drawing lubricants. It does. 
however, enhance the value of both these materials. 
The right wax is a lubricator, a reducer of friction. 
with exceptional properties in the fields of tem- 
perature, pressure and adhesiveness. It is not a 
panacea. It is not a film strength material. It is a 
fluid film lubricant. It is difficult to include wax, 
a solid material, in fluids for cutting and forming 
metal without developing some objectionable be- 
havior pattern, but it has been done. Selection of 
the right ingredients is only half the job. The other 
half lies in determination of the proper vehicle. 
development of the correct process and exact control 


of that process. 
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Fig. 1. 


The reciprocating blade hopper is 


Feeder for machine screws, 


converted to feed other blanks by 


changing the blade. ejector. and 
front and back spacers. 


Automatic Sortine. 


F eeding and Injecting Devices’ 


- R FEEDS which automatically select and 
deliver parts to mae hines for pro¢ essing have grow! 


allied fields 


Because of soaring costs, any tool which promises 


in Importance in and 


metalworking 
increased and more automatic production is a 
fully 
production gains from the use of sorters and feed 


ers has sometimes resulted from insufficient under 


cepted eagerly. Failure to 


realize exper ted 


standing of correct principles of hopper design and 
ipplication. 

When considering automatic feeding a particular 
part, the engineer must choose a hopper type which 
will provide an adequate delivery rate, ample ca 
pacity, long life, and low maintenance cost. 

\ part must meet certain requirements to be 
The blank has 
It is fairly small and will not interlock 
when grouped with other like parts. Headed blanks 


such as screws. bolts. and rivets present few prob 


suited to hopper feeding. ideal 


simple lines. 


lems. 


Round parts suc h as washers. dowels ind 


*Abstracted from paper 21T5, “Principles of Au 
tomatic Sorting and Feeding.” presented at the 21st 
ASTE Annual Meeting. Copies of the complete paper 


will be available from the Society Headquarters. 
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By J. R. Paquin 


fool Engineering Consultant 


Worcester, Mass. 
disks are easily handled. Often a slight modifica 
tion in a part will allow it to be sorted and fed 


with ease In a comparatively low-cost hopper. 





Special considerations, su h as fragility of parts, 


overlooked. 


to ascertain how a 


must not be Also. care must be taken 


will bulk. A 
hopper which will feed free rolling parts might be 


that 


part behave in 


entirely unsuited to handling 


parts tend to 
Fig. 2. Lift hopper represents a beginning de- 
velopment in the field—the basis of current re- 
finements., as in the blade hopper above. 
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big. 3. (Above) Rotating blade hopper, lift type. 


big. 4. (Below) Tube hopper is inexpensive 
and has a high delivery rate, low maintenance 
costs. However, it is limited to simple parts. 
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big. 5. (Above) Feeder is typical of paddle- 
wheel types. The slot and hopper shape orient 


the blanks. 


Fig. 6. (Below) As with tube hoppers, paddle- 
wheel feeders are limited to simple parts. 
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interlock in a mass, for example, open-coil com 
pression springs. 

Bolt and screw manufactures were early pioneers 
in developing hopper feeds, and naturally hoppers 
have been most widely employed in this field. In 
some shops, hand feeding is virtually unknown; all 
blanks for bolts. screws, and nuts are fed auto- 
matically to machines for chamfering, threading. 
and slotting operations. Some typical applications 


will be discussed in the following paragraphs. 


Lift Hoppers: Illustrated in Fig. 1 is a present- 
day reciprocating blade hopper. The blade travels 
up and down through the parts, picking up some 
blanks in its upward travel. At the top of its stroke 
the blade comes in line with the front spacer and 
the parts slide down to feed the machine along the 
stationary track. When the blade goes down fo 
more parts an ejector advances to the end of the 
front spacer. gently pushing incorrectly positioned 
parts back into the hopper. An opening. machined 
in the toe of this ejector. allows only correctly 
positioned blanks to pass through to the machine, 
making it impossible for the hopper to jam. The 
hopper. self-powered by a gearmotor. is simply 
mounted on a bracket on the machine. Wiring is 
run to the gearmotor so that the hopper feed begins 
operating when the machine is started. 

An early design of lift hopper is shown in Fig. 2, 
in which an oscillating blade is driven by an eccen- 
tric and lever. In its upward travel it raises a few 
parts to the level of the slide. These pass down 
until they reach the vanes of the paddle wheel. The 
vanes are machined to closely fit the outside con- 
tours of the part being fed. Consequently. blanks 
which are correctly positioned pass through the vane 
openings to the track. Parts not correctly positioned 
are prevented from going through: they either 
tumble about until they become correctly aligned or 
fall back into the hopper. The view at the upper 
right shows a section through the track with a 


typical blank in feeding position. Another view of 


Fig. 7. This rod feeder utilizes a reciprocating 
agitator to keep the track filled with parts. 
The long. slender rods must all be lined up in 
the proper direction whew placed in the hopper. 
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this blank is shown at the lower right cornet 


Containing many refinements of the lift principle 
the hopper shown in Fig. 3 has a se imitar-shaped 
blade of correct thickness and form to suit the 
blank. It is indexed intermittently in the directio: 
shown. Parts are picked up at the bottom of the 
hopper and. as the blade indexes to a position 
opposite the track, they slide to the feed. The ¢ per 
tor has an oscillating movement parallel with th 
track to clear away possible jams. 

The irregular shape of the blade makes this a 
rather expensive feeder to manufacture and it is 


not entirely foolproof against jamming. 


Oscillatory Tube Hoppers: Fig. 4 illustrates 
the commonly used tube hopper, one of the oldest 
types. It feeds simple parts-——short rods or short 
lengths of tubing. With a delivery tube of rec 
tangular section, it may be used to feed round disks 
such as plain button blanks or regular washers. 
The upper end of the delivery tube is machined at 
an angle to prevent possible jams when improperly 
positioned parts try to enter. Its lower end_ is 
fastened to the feeding mechanism of the machine 
lhe hopper is funnel shaped and oscillates vertically 
to keep the tube filled with parts. 

Whenever tubing is used to conduct parts, as in 
this instance, it should be stainless steel. Condensa 
tion causes rust and eventual sticking of parts in 
regular steel tubing. Elongated slots machined 
lengthwise in the tube at exposed places provide 


access to oversize parts which might clog the feed. 


Paddle Wheel Types: The paddle wheel type 
ol hopper illustrated in Fig. 5 is widely employed 
in feeding square or hexagonal nut blanks. The 
body is generally cast in two halves, separated by 
a spacer slightly greater in width than the thick 
ness of the part to be fed as shown in the cross 
section. The paddle wheel rotates in the direction 
of the arrow, agitating the blanks, causing properly 


positioned ones to drop in the slot in the bottom 


Fig. 8. A rotating-drum hopper of the tumble 
type. Useful in feeding parts which are diffi- 
cult to separate in bulk. This hopper is ar- 
ranged for feeding nails. 


tthe hopper he blades of the paddle wheel 
push these parts up the inclined portion of the 
hopper. At the top they enter the track and slide 
down to the machine by gravity. When the track 
is full, subsequent blanks rid up and drop back 
into the hoppe ! 

Similar in operating principle, the hopper shown 
in Fig. © utilizes a single blade to agitate and move 
the blanks. The blade oscillates in pendulum 
fashion, causing properly positioned blanks to enter 
the slot in the bottom of the hopper. Moved by 
the blade. the blanks drop in the two tracks. This 
hopper can supply a machine which operates on two 
blanks simultaneously, or it can feed two separate 


rrhaie hines, 


Rod Feeder: Lone. comparatively slender rods 
are fed automatically by means of hoppers of the 
type shown in Fig. 7. This consists of a hopper 
body at the bottom of which is fastened a track. 
The agitator reciprocates and serves to clear the 
track opening of jams. This type of feed renders 
necessary the pre-positioning of the blanks in one 
direction, In most cases it would be impractical to 
build a hopper to select long rods from bulk becaus« 
such a hopper would be of excessively large size. 

This type of feeder is one of the few which 
readily lends itself to welded construction. Most 
hopper bodies are of such irregular form that they 
are either cast of iron or cast aluminum. Mee 
hanite offers promise in the construction of hoppers 
for feeding hardened parts. These parts have con 
siderable abrading action on some hopper walls. 
with resultant shortening of the useful life of the 
unit. Cast aluminum bodies, in conjunction with 
stainless steel hopper parts, are indicated in the 
processing of edible products such as candy wafers, 
pills and medicinal capsules fed to packaging ma- 


( hines, 


Tumble Hoppers: Tumble hoppers are a valu 


able class ot feeders. particularly in cases where 


Fig. 9. The rotary hopper makes use of a 
revolving ring with specially shaped grooves to 
sort out individual pieces and carry them to the 
feed track. Excess parts tumble back. 
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big. 10. Brush hoppers have limited applica 

tion because of excessive maintenance. 

rkpieces have a tendency to interlock and mass 
i (s illustrates the fundamental construction of 
these hoppers \ drum with vanes either cast 

t rall with, or fastened to the inside surtace 


lates constantly \ anes shaped to pick up and 

i certain extent pre-orient the blanks, carry the 
blanks upward until they drop into the guide which 
leads them into the slot machined in the receiving 
bar. Lo this bar is fastened a track which delivers 
the blanks to the machine 

\ suitable deflector causes improperly positioned 
parts to fall back into the hopper. In Fig. 8, the 
feeder is shown arranged so as to feed nails to a 
nailing machine 

When designing hoppers with rotating parts, 
ireful attention should be given to the bearings 
They must be shielded so there is no possibility of 
contamination of the blanks by the lubricant em 
ployed. Sealed ball bearings have been very su 
cessful in many applications. Porous bronze bear 
ings with an adequate oil reservoir will give excel 


lent service at many hopper weal points 





Rotary Hoppers: Rotary hoppers form a larg: 
ind indispensable class of feeders, consisting 
essentially of a hopper body of circular construc 
tion within which a ring is rotated, either cor 
stantly or intermittently. Fig. 9 illustrates one type 
of rotary hopper arranged to feed special buttons 
to a machine for further processing. Grooves ma 
chined tn the rotating Ting are so shaped as lo 
width and depth that only properly positioned 
buttons are admitted and carried up to the delivery 
point: the others tumble back to the bottom of 
the hopper At the delivery point the parts turn 
over and enter the track i proper position tor the 
subsequent process. 

Rotary feeds turn at slow speeds when designed 
lor continuous operations Twenty revolutions per 
minute is considered the fastest practical speed, with 


ten revolutions per minute more Common 


Brush Hoppers: Numerous hoppers have been 
built using brushes to agitate and feed parts Most 
of these have not been entirely successful becausé 
maintenance costs are apt to be high. However. the 
hopper shown in Fig. 10 has been entirely satis 
factory for feeding light parts such as metal clasps 
for manila envelopes. The groove machined in the 
feed bar is shaped to receive parts which happen 
to fall correctly positioned. 

Brushes mounted on a rotating shaft deliver a 
continuous supply of parts to the track opening and 
also clear the track opening of possible jams. The 
brushes raise parts from the bottom of the hopper. 
and allow them to fall in a more or less steady 
stream to the track opening. Those which drop in 
the proper position enter the track and proceed to 
the machine as required. 

This hopper design leaves much to be desired: 


rapid brush wear will result in speedy malfunction- 


Fig. 11. Typical injector mechanisms for inserting parts into a processing machine from the feeder 


track. These devices illustrate solutions 


to various position requirements. 
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However. it does sue 


ana capacity is low. 


ssfully feed a part whi h is extremely difheult l 


ndle automatically 


Feeding the Blank into the Machine 


(After an automatic feeder has been designed t 
i track full of parts for delivery to a machine 

ethods must be devised by which blanks at th 

ttom of the track or tube can be properly in 

ed or fed into the machine. 

Phe design of the injector mechanism will de per 

a great extent upon the shape ot the part bein 
Fie. 11 shows. schematically. a number of 

sssible track and injector arrangements for feed 


a representative part Class | is the simplest 


OPE nt. rie which should bye used whens Vel 
tical The track is fastened to the housine 
injector echanism. Within this housine 
ipl plunger, noving in timed relationship witt 


ther parts of the machine, transfers the part fron 
ts bottom position in the stack and: inserts it int 
the machine In assembly machines. the receiver is 
a dial carrier which brings the’ blank 
ssembly position, 
the part is to be inserted into the n 
tal position This is ace omplish a 


means of a OO-degree bend in the track il 


scapem and a plunger. The est apement illow 


ne part at a time to slide down into feeding pos 


he plur ver then advances. injecting the pal 
» the machine while the escapement assumes the 


rif 


sition shown. with the column of parts droppin 


nst the lower toe, ready to allow the lowest 
ink to drop when the plunger is retracted 
In Class 3. the part is required to be fed down 
ard in a vertical position. This is simply and 
ositively done by means of two plunge rs as shown 
[hese are linked together so one is retracted as 
other advances. An identical part feeding re 
juirement is Class 4. where feeding is done by 
eans ol a vertical plunger and an es apement to 
illow only one blank at a time to go through 
In Class 5. the part is fed in a horizontal position 
the machine by means of a plunger and a 90 
eree track 
part in the same position as that shown in Class 2 


However. instead of making use of the rather deli 


ite escapement, two husky plunge rs feed the part 


The Class 6 mechanism delivers a 


ikin for a better design 

The Class 7 mechanism makes use of pickup finger 
hich descends and oTips the blank between spring 
vaded jaws It then swings around and deposits 
the part in a nest in the machine. 

When feeding more complicated workpieces the 

ector mechanism olten requires careful engineer 
ne t issure trouble-free operation In some 
nstances, where the hopper cannot completely 
rient the workprece the injector mechanism. is 
equired to give it its final position, However, in 
ost cases. the mechanism which inserts the blank 
nto the machine will follow one of the principles 
previously tllustrated, \ thorough knowledge of 
techniques used to handl simple parts will help 


when dealin with are complicated ones 





Reactor Control 


Provides Constant Cutting Speed 


Maintaining a constant speed while cutting is on 
of the prime require ments of the metal-cutting opel 
ition. Also. in machining any metal there is on 
best cutting speed. A higher speed damages the tool: 
a lower one cuts production. To machine the face of 
a jet-engine disk. the disk is rotated and the tool is 
moved radially across it. To maintain constant cul 
ting speed the rate of feed of the tool must chang 
is the tool moves toward or from the center. Mostly 
i mechanical linkage to a rheostat in the motor field 
circuit has been used to approximate the desired 
speed control. But this has been clumsy, generally 
unsatisfactory. 

\ control employing a small reactor supplies a 
solution to the problem. To control the machining of 
a given piece, a simple, small cam is cut. A prob 


from the reactor, which is contained in a box about 
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our inches cube. rides on this cam as the cutting 
progresses As the probe moves up or down a total 
distance of only nine-sixteenth inch—-it moves an 
irmature that changes the reluctance of the reactor 
magnetic circuit. Through an electronic exciter this 
varies the motor field strength to change the d- 


otor speed to hold the cutting speed constant 


The motor has an eight-to-one speed range, ob 
tained solely by control of motor field strength. This 
speed range is double the amount ordinarily avail 
ible by field control and is made possible by two 
sets of windings on each of the four poles. These are 
jutomatically connected in different sequences to ob 
tain net flux changes much larger than normal. The 
system avoids mechanical linkages, is stepless, and 


involves no sliding contacts or rotating bearings. 









































Fig. 1. Outer skin, flooring, bulkheads and outriggers of this blimp con- 


trol car are all of aluminum-balsa 


sandwich (metal-bonded) construction. 


METAL BONDING’ 


A Report on Current Practices 


| THE ADHESIVE 


ONDING of metals Is 


i slow process compared to joining methods such 
is flash welding and multipl spol welding. it has 
nevertheless made a definite place for itself in in 
dustry. It has proved especially adaptable to al 
eralt structures such as the blimp control ear. Fig 
| 


The essential elements in all adhesive bonding of 
metals are cleaning, the application of adhesive. 
pressure heat and time. Cleaning mav be accom 
plished by vapor degreasing, alkaline cleaning. 
solvent wash, anodizing or metal etching. Regard 
less of the methods used. a chemically clean surface 
is essential. The cleanliness requirement is similar 
to, but more critical than, that required for good 
paint adhesion. The cleanliness of the surface may 


he checked by observing a water-break film or by 


Abstracted from paper 21T12, “Metal Bonding, 
A Report on Current Practices.” presented at the 
2Ist ASTE Annual Meeting. Copies of the complete 
paper will be available from the Society head- 
quarters. 
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in electrical resistance check, depending upon the 
cleaning method used. 

The adhesive may be applied by spraying, rollet 
coating, dipping, or brushing. Adhesive tape films 
placed between the surfaces to be joined may also 
be used, as described later. After the appli ation 
of adhesive it is usually necessary to drive off the 
solvents, if present, to prevent the formation of 
blisters. The adhesive may be dried by exposing 
it to the atmosphere, by forcing hot air over it o1 
by using infrared light. The length of time and the 
temperature of the drying period depend upon the 
method selected and the solvent vehicle used. 

Heat and pressure applied simultaneously cure 
the bond. For the stronger adhesives the pressure 
required is usually 100 to 300 psi: the temperature 
varies from 275 to 350 F. Curing time varies with 
adhesives and temperature but is usually about 15 
to 30 minutes. The pressure and temperature re- 
quired may be supplied by steam or electrically 
heated presses or jigs and steam or hot-air auto- 


claves. Mechanical clamps and jigs may be used 
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n conjunction with hot-air ovens. infrared lamps 


1 heating blankets 


In recent years a series of new adhesives know: 
is E poxte s have been developed. They can he 
al much lowe! temperatures and pressures, Known 
also as Epons, the ones most commonly used ar 
ilmost 100 percent solids, eliminating the need for 
irving prior to curing. Curing temperatures tot 
these adhesives vary from 70 to 200 | depending 
upon the chemical formula and the time in which 
the cure must be completed. With these adhesives 
pressure may be reduced to that needed for contact 
Vacuum pressure and infrared lights are adequate 
for curing. The Epoxies are still in the developmen 
tal stage. Those now readily available for low-tem 


perature curing applications lack the temperaturé 


Table 1—Properties of Typica 


cure d 


surface. This causes condensation of moisture be- 


tween the adhesive layer and the metal. resulting 
an inferior bond. This condition is termed poor 
wetting. It can be prevented by applying the ad 
hesive in an air-conditioned room. However. where 
large amounts of adhesive are being applied, as in 
spray booths, the volume of ventilating air needed 
nav be so great that air conditioning is not feasibl 
from a cost standpoint. The moisture problem may 
be minimized by the use of less volatile solvents 
It is necessary to avoid applying some adhesives 
when the relative humidity exceeds 40 percent. Poot 
wetting may not be apparent at the time of pro 
cessing but, with some types ol adhesives, can be 
detected by the peel-test method described later. 


Another production problem involves thermal 


| Metal-Bonding Adhesives 





Manufacturer Code Number Type of Adhesive 


Bloomingdale FM-47 
Rubber Company 
Chester, Pa 


Polymer-resin 


Bloomingdale PA-101 
Rubber Company 
Chester, Pa 


Elastomer-phenolic 


Shell Chemical Vi 
Corporation 
San Francisco 


Calif 


Epoxy 


Cycleweld C-14 
Cement Products 
Trenton, Mich 


Epoxy 


Cycleweld C-3 
Cement Products 
Trenton, Mich 


Elastomer-resin 





r Strength Characteristics Applications 
psi 
4500 Thermo-setting Metal to metal 


Cure 275-350F Aluminum to balsa wood 
Aluminum to honeycomb 


Aluminum to plywood 


3800 Thermo-setting 
2-part adhesive 
Cure 200-300F 


Metal to metal 


3000 2-part adhesive 
Cure 70-200F 


Metal to metal 

Aluminum to honeycomb 
Metal to glass 

Structural attachment insert 
Sandwich panel-edge filler 


300( 2-part adhesive 
Cure 70-160F 


Metal to metal 

Aluminum to honeycomb 
Metal to glass 

Structural attachment insert 
Sandwich panel-edge filler 


3500 Thermo-setting Metal to metal 
Cure 300-325F Metal to wood 








resistance of current structural adhesives. New 
Epoxies with increased temperature resistance ar 
expec ted. 

Processing Problems: A number of process 
ing problems peculiar to structural bonding are 
cleaning, excessive humidity, thermal distortion. 
and tooling. The necessity for thorough cleaning 
has already been discussed. Once cleaned, the metal 
must be kept clean until the adhesive has been ap 
plied. Unnecessary handling must be eliminated and 
clean gloves should be worn whenever the metal is 
touched. The adhesive should be applied promptly 
after cleaning to avoid contamination of the metal 
surface. 

Extreme atmospheric humidity is a problem with 
many adhesives due to the fact that, when they are 


applied, evaporation of the solvent cools the metal 
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conditions present during curing. Thermal warpage 
may occur when materials of different thermal co 
efheients of expansion are bonded. This condition 
can be minimized by using adhesives with lowe 
curing temperatures or by designing the assembly 
to allow thermal stresses to be relieved without 
producing undesirable warp. For these reasons it 
is desirable to use materials of similar thermal ex 
pansion coefhcients in the tooling and in the as 
sembly. 

At present the acceptability of an adhesive bond, 
like the acceptability of a spot weld, cannot be fully 
evaluated without destroying the assembly. The 
best way to insure a high-quality product is by 
means of rigid process control. Many attempts 
have been made to develop nondestructive testing 


methods but none has proven satisfactory. Voids 









































Fig. 2. Metal-to-metal- bond of 
stiffener eliminates rivets. 


ping with a coin or other simi 


far there is no sure method 


bonded ireas 


Physical Properties of A 


ypes rf structural idhesive 


aceess door and 


discovered easily by tap 


lar instrument. but 


of tinding poorly 


dhesives: Various 


s develop shear 


strengths between 3000 and 4500 psi, TABLE |. The 


fatigue strength is usually better than that of other 


joining methods such as riveting and spot welding 


Most adhesives are highly res 
and weathering attack Perhaps 


ible characteristic, compared 


methods. is a somewhat lower 1 
wtion. This handicap is easily « 


cle sign 


Lses of High-Strength 


istant to chemicals 
their most vulnet 
with other joining 
esistance to peeling 


vercome by proper 


Adhesives: High 


streneth metal adhesives have been used in the au 


craft industry to attach stiffeners. ribs, doublers, 


, 


and accessories. Fig. shows 


Fig. 3. Design details of a variety 
of reinforcements used to over- 
come compression weakness of 
sandwich core. 
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an example of the 





ittachment of stiffeners by this method. The British 
have used metal bonding adhesives to replace e rivets 
in conventional aircraft structures. They report a 
Airfoil skins of var 


iable thickness may be manufactured by bonding 


considerable weicht saving 


one or more doublers of suitable contour to them 
This method represents a substantial cost saving 
over machining such a plate from a thick sheet 

lhe fact that metal-bonding adhesives are « apable 
of joining dissimilar materials leads to many usetul 
ipplications. In the automotive industry brake 
lining and clutch-facing materials are frequently 
bonded to their steel backing plates. This provides 
in improvement over riveting which results in un- 
even wear and scoring of brake drums and clutch 
faces. In a test a steel bolt was bonded to a 
piece of elass. When a tensile load was applied to 
the bolt, the glass failed first, demonstrating that 
the bond was stronger than the glass. Such bonding 
could be used to attach glass shelving to supporting 
structures. Electrical conducting materials could be 
bonded to non-conductors or metals could be 


honded to glass or china to produce art creations 


Sandwich Materials: One very important use 
of the ability of metal-bonding adhesives to join 
dissimilar materials is found in the manufacture 
of sandwich materials. A sandwich material con- 
sists of a lightweight core material with metal skins 
adhesively bonded to two opposite faces. 

Sandwich structures are stiffer and more re- 
sistant to bending and edgewise compression than 
a solid metal sheet of the same weight. The resist- 
ince of such a material to wrinkling caused by 
shearing and other types of stresses results in in 
creasing the rigidity of the structures in which it 
is used. 

Lightweight core materials are frequently lack 


ing in resistance to compression. As a result it is 





C71 | 


man, 6m 


eTTTeT , 
HV ] 
tatala) i j 


“emote rwood 


‘ ometo f pet 





1] 


mannls EDGING 





Patrommo Fact 


Sater Mote 
=> e — <= oy 
' { 

‘ cathe —As " 
Aamoeany £ Otmé Exreveto Tver Setciua Ext evsron 





—_—r 
' > 
! 
—__. Wauwnnwuw ateatentnctesttted = 
Mecesse mame’ Prasric Eoet dito Prastec Eee 
’ a 
t 
mter Eoee ee ee Rist Fomuto Tit Lost 








The Tool Engineer 











fable 2—Typical Heat Transfer Coefficients 
of Sandwich Panels 





Typ Density K 
f ib ft Btu hr ft F in 

| 
| " 
Foam 2 
iA uminum honeycomt 43 13 
| 
| Balsa 8.3 $¢ 








ften necessary to build reinforcements into the 
sandwich at points where the load: exceeds th 


ilues which the core material can resist. Such re 


reements may be suitably shaped pieces ol 
ood. Mahogany is frequently used for the pul 
ise. Plastics and metal extrusions have also beet 


sed is pictured In Fig ». 


Sandwich Core Materials: One of the first 
sandwich-core materials used was balsa wood with 
the grain running lengthwise. It was soon dis 
overed that balsa had very little resistance to ten 


mm and compression across the grain as compared 
I considerable resistance to these farces parallel 
the grain. For this reason balsa sandwich panels 
inufactured today use balsa with the grain normal 


the metal faces 


Since balsa wood is an organic material. its 
range of physical properties is limited and subject 
to considerable variation. Many attempts have beer 

ide to produce core materials with a greater 
variety of more closely controllable physical prop 
erties. One scheme tried for manufacturing cor: 
material was to stack soda straws or thin metal 
tubes coated with adhesive with their axes parallel 
ind cure them with suitable heat and pressure 
\fter curing they were sliced as previously de 
scribed for balsa core. Another method was to print 
parallel glue lines on paper or metal sheets, stack 
ind cure them in a press and expand them in a 
manner similar to the familiar paper Christmass 
bells Impregnated paper, cloth and metal hav 
heen corrugated, coated with glue, stacked, and 
cured with heat and pressure to produce this type 
of core. Cellular magnesium, hard-rubber foam, 
cellular plastics and plywood have also been used. 

Another very useful core material is known as 
foamed-in-place plastic core.” This material is ad 
vantageous for certain applications since befor 
curing it is a liquid which can be poured into the 
cavity between irregularly shaped and_= spaced 
plates. After curing it becomes a cellular material 
Foaming materials are available which will adher« 
to a variety of face-plate materials. Foaming is ac 
complished by use of chemicals which produce a 
gas. These materials are available in a variety of 


properties as follows: Density from 4 to 20 pounds 


* Numbers refer to references listed at the end of the art! 
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rcu ft: shear, S0 to 700 psi: tensile strength, 100 
00 psi: and compression, LO to FOO psi depend 
x upon the ambient temperature and whether core 


iaterial is parallel to or at right angles to the grain®. 


Sandwich Processing: In the manufacture of 
sandwich materials the face skins are cleaned and 
idhesive applied as previously described for bond 

metal to metal. The core material is brought to 
ts final thickness by sawing, sanding. milling, o1 
ther suitable means. The core thickness tolerance 
Or panels of constant thickness is plus or minus 
0.005 inch. Irregular shapes may be obtained by 
iilling or sanding. Contoured shapes may be ob 
tained by milling or contour sawing, using special 
quipment. In the fabrication of constant-section 
sandwich panels with compound curvature, it ts 
possible to form some of the core materials without 
the use of expensive equipment. Although balsa 


wood will not form to a sharp radius, small seg 





Fig. 4. To bond a large, curved panel of alumi- 
num-balsa an autoclave is used to provide the 
required pressure. 


ments of core may be used in order to arrive at 
the finished contour. Sections of core material can 
also be tapered or routed by grinders, machine 
tools. saws. or sanders. It is usually unnecessary 
to clean the core prior to applic ation of the adhesive 
because the cutting operation results in a surface 
clean enough for bonding. The processing methods 
are similar to those used in plain metal-to-metal 
bonding. Flat panels are usually cured in a heated 
press. Curved panels may be cured by covering 
the assembly with a close-fitting air-tight blanket 
sealed around the edges and evacuated. Heat from 
infrared lamps or an oven is sufficient for the curing 
process. 

Balsa sandwich requires grater pressure than 
honevcomb because of the relatively continuous 


nature of the surface of the core. Curing is accom- 
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Fig. 5. Bonded sandwich material undergoing 
picture-frame shear test. 


plished the same as for honeycomb excepl that an 
autoclave must be used for curved panels to obtain 
sullicient pressure. Fig. | shows an assembly being 
placed in an autoclave. 

One of the most recent developments in honey 
comb sandwich fabrication is the use of adhesive 
film of tape This film consists of an open-weav 
Fiberglass carrier coated with adhesive. In fabrica 


tion the adhesive film is interposed between the 


netal face and core material which has previously 
been primed with the liquid adhesive The advant 


ives of the use of the film adhesive are uniformity 


lue line, increased toughness of bond. and 
iter resistance to impact and fatigue. Higher 
ultimate strengths can be developed in the face 
skin by using the larger cell honeycombs. The film 
increases the glue line weight by approximately 


OW.OLo pounds per square toot 


Thermal problems encountered in the manufa 
ture of sandwich panels are more severe than in 
netal-to-metal bonding becaus the resulting pro 


duct is verv. stifl The thermal problems ire om 


creased if wood edging is used because of the large 
difference in the thermal coetlicientts of eX\pansion 
of wood and metal. Mahogany is preterred where 


wood edgil 


s required because its relatively high 
transverse tensile strength resists splitting 

\s in metal-to-metal bonding. strict process con 
trol is essential to a quality product. Inspection is 
wecomplished by tapping the finished assembly to 


hocate void areas and by visual observation ot the 





= of the panel. It is standard procedure to 


eriodically test a finished assembly to destructior 
iscertall i! eood workmanship practices are 
followed lest samples ire run in the 


pro 
luction line with production arty les as a general 
heck on the adhesive. cleaning. te ripe rature time 


ind pressure it the process 


Properties of Sandwich: the design of sand 
ich structure is analogous to the design of | 
beams. The high-strength material spaced to pro 
luce maximum bending strength and_ stiffness is 
ike the flanges of the l-beam. while the core fun 
tions as a web and stabilizes the skin. Most design 
problems can be satisfactorily solved by conven 
onal methods if the core is neglected in com 
suting the moment of inertia of the sandwich. 

Ihe Air Force, the Navy and the Deptartment 
of Commerce have pooled their efforts in an at 
tempt to standardize design criteria for sandwich 
onstruction in the aircraft industry. They have 
issued a publication? containing much valuable 
information regarding all phases of sandwich con 


struction. It includes excellent bibliographies. 


lypical strength values of sandwich materials 
composed of 245-T Alclad skins and 4.3 pound pet 
cu ft aluminum honeycomb core material are as 
follows: 


Short-col 


um compression HU OOO psi 


Compress on stress in tace v flexural 
bending UHI psi 


) 


Shear in core material 230 psi 


!. Picture-frame shear 99,000 ps 


The following are some typical strength values 
of sandwich materials composed of 248-T Alclad 
skins and & pound per cu ft balsa-wood core ma 
terial: 

|. Short-column compression 60,000 psi 
Compression stress in face by flexural 


bending 55,000 psi 


Shear in core 75 psi 


> 


| Tension (parallel to grain BOO 1500 Ds! 


In aircraft construction a certain amount of re 
sistance to high temperatures is desirable and. in 
fact, is required by government specifications for 
the adhesives which are approved for use. An effort 
is being made to utilize sandwich materials where 
still greater temperature resistance is required. At 
present the limiting factor is the adhesive available. 
The Air Force has awarded a number of develop- 
ment contracts aimed at solving this problem 
Sandwich construction can provide almost any 
degree of heat insulation required. Usually it is 
necessary to accept a compromise between heat 
insulation properties and the strength properties 
desired. TABLE 2 gives typical heat-transfer values 
for some of the commonly used sandwich materials. 


Sandwich panels also offer advantages where 
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sound insulation is required but they are of litth 
ise in sound absorption because the smooth faces 
re good reflectors. 

Plain) aluminum honeycomb core sandwicl 
inels of aircraft quality cost about $5 per sq ft 
If the sandwich is curved with complicated edging 
ind inserts it will cost considerably more. This 
relatively high cost is due to aircraft requirements 
rr extremely high quality combined with very 
ww weight. Much lower priced sandwich materials 


in be designed for less exacting applications. 


Sandwich Testing Methods: Pending avail 
ibility of standardized testing procedures, members 
of the aireraft industry have developed their own 
tests for determining design criteria and for quality 
ontrol. The following testing methods are typical 


if those used 


Shear st! eth 1 the re nateria « deter 
testing iwich materials - simple bea vitt 
hve-ine! spar ind enter-pornt vit 
The allowable compressive stresses in the face skir 
s determined by testing a sandwich specimen 
beam with a 16-inch span. Two-point loading is use 
ind the locatior f the loading points is idjusted { 
lifferent re iferials tf void she ir ta ire 1 
core 
The critica uuckling stress of the face sheets 
letermined by testing sandwich material as a sl! 
slum ind by use of a picture-trame ‘shear test 


Phe fatigue imit of sandwich materials is determine 
by use of cantilever beam specimens with the oscillat 
ne load applied to the extreme end. (In sandwicl 
construction the fatigue strength of core materia 
usually the limiting factor 

The creep rate is determined by applying a constant 


center-point load to a sandwich beam for a long 


Time and deflection readings are taken. The creey 


rate is expressed in inches per hour. (The creep re 


<istance of sandwich materials is largely determine 


by the type | idhesive us d Rubber hase adhesiv: 


have greater creep rates than resin base adhesives 


6. Peel tests are used fer quality control. Two met} 
of peel testing are used in the industry. One test « 
sists of attaching one skin of the sandwich par 


specimen to a cylinder and revolving the cylinder t 
peel the skin from the core. The average torque is a 
measure of the peel strength. In the second method 
load is applied perpendicular to the face of the 
sandwich and the average force required to peel the 
face from the core is taken as the peel strengt! 

Che soil-burial test is used to determine the resistance 


of various sandwich components and adhesives 





moisture and microorganisms. This test is conducte: 
by placing the test specimens in a highly organi: 
soil which is maintained at a temperature of approx 


mately 95 F and a moisture content of 25 to 30 per 
cent by weight. The specimens are subiected to the 
above conditions for a long time. possibly one yea 
Specimens are removed at shorter intervals to de 


termine deterioration 


Uses of Sandwich Materials: Some of th 


uses for sandwich materials are the following: 
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Fig. 6. Comparison of standard construction 
aireraft landing gear door (left) with simpli 
fied design Cright) made possible by metal- 
bonding and sandwich materials. 


were all built of balsa sandwich with aluminum alloy 
faces The fact that sandwich is used for primary 
load-carryi I nbers is indicative of the reliability 
I odern meta T ing idhesives 


Future Uses: At present. structural adhesive 


applications have been confined largely to the ait 


raft industry where the weight savings afforded 
ire of considerable value. Aircraft uses are ex 
pe ted to increase. As further research and develop 
ment make cost reductions possible. high-strength 
metal-to-metal bonding may be expected to spread 
to all branches of industry. Sandwich material may 
find many uses in housing. including components 
such as walls. roofs. floors, sink tops, doors, and 


partitions, 
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Possibilities in the production ol turniture ire 


iltractive also. Metal furniture with the appearance 

wood can be made by bonding a thin ply of the 
desired wood onto the metal. Tests have shown that 
such surfaces will not be marked by a cigarette. n 
matter how long the lighted end remains in contact 
Additional appli tions are inticipated in railway 


oaches and ship superstructures In the iutome 





Fig. 7. Complex shapes of honeycomb alumi 
num alloy, such as this wing leading edge. hav« 
been fabricated successfully. 


industry the rigidity. lightness in weight. and 
sound-reduction possibilities should make sandwich 
aterial attractive for passenger cars. Sandwich 
naterials have already been used to some extent in 
truck bodies, where. in addition to advantageous 
structural properties, their inherent heat insulatior 


= trequet tly useful 


Future Developments: Continued research 
ind development of adhesives may be expected t 
rive increased strength at elevated temperatures 


reduction in the curine pressure, temperature, and 


time: less stringent cleanliness requirements: 
onger working life (or pot life): improved rr 
sistance t Impact at low temperatures: reduced 
ost 
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Interrupted-Cut Problem Trimmed in Tooling 


An agricultural equipment producer reduced 
machining costs resulting from severe interrupted 
cutting, by rough turning his east iron corn-husker 
rolls with a clamped-on-tip cemented tungsten cat 
bide tool on a 10-horsepower lathe. These rolls, 
which contain many hard spots and sandy in 
clusions, have numerous grooves on their long 
slender bodies which present unusually severe in 
terrupted cutting conditions. 

Unusual pounding is set up by these interruptions 
causing the rolls, which are 3°, inches in diameter 
and 64 inches long. to chatter to such a degree that 
the cross-slide feed handle has to be fastened down 
with a ( clamp to prevent creepage. A roller steady 
rest was attached to the cross-slide to support th 
workpiece. However, this helped very little since 
it bounced along with the cross-slide at each inter 
ruption. 

Initially this operation was run with high-speed 
steel tools which required regrinding after turning 
only 3 pieces. In an attempt to reduce frequent tool 
changes and increase production, Kennametal K-6 
cemented tungsten-carbide tools were applied to 
the job. The tools turned 350 pieces before any re- 


grinding was required, representing 115 times 


ereater tool life 

First tool tried on the job was a standard brazed 
on-tip type. To prevent breakage occasioned by the 
severe interruptions, it was found necessary to 
modify the tools. Therefore back rake was increased 
to 15 degrees negative, and the end cutting-edge 
angle to 30 degrees. while the nose radius was in 
creased to 14, inch. This tool averaged about 350 
pieces per grind. What little breakage resulted was 
traced to inherent brazing strains aggravated by the 
severe interruptions. 

To correct this condition. a clamped-on-tip tool 
with similar modification was applied. With its ther 
mal-strain-free assembly it eliminated breakage and 
continued to produce 350 pieces per grind. This 
extended life reduced tool grinding by approximate 
ly 99 percent. 

After changing to cemented tungsten-carbide 
tools, revolutions and surface feet per minute were 
doubled to 80 and 78.5 respectively. Feed was in- 
creased from 0.030 to 0.044 inch with depth of cut 
remaining the same at 14 to 14 inch. Turning time 
per piece was reduced from 39 to 15 minutes and 
16 pieces produced per 8-hour shift as compared to 
11 for the high-speed steel tooling setup. 
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Fig. 1. Boring valve stem holes and simultaneous gen- 
erating of valve seats on an automotive cylinder head. 


Solving Production Boring Problems 


pP 

RECISION BORING is often plagued with certain 
difheulties caused by elastic effects, thermal effects 
friction, wear, and vibration. Successful precisior 
boring, Fig. 1, often depends on overcoming one 
or more of these effects. These difficulties may be 
controlled or minimized in order that satisfactory) 
production and precision can be attained. 

Supposing a hole is being bored satisfactorily 
with a tool at the end of a boring quill, but that 
we wish to increase production. Production rates 
can be increased by increasing the cutting speed 
and keeping the lead constant: or by increasing the 
lead and keeping the speed constant. The first 
method would likely shorten tool life. The second 
would produce a rough finish because of the large 
lead and would be unsuited to meet the requirements 
of precision. 

One naturally proposes then to increase the radius 
of the tool in order to retain the finish at the higher 
lead. When this is done it will often be found that 
chatter occurs. In general it is impossible to in 
crease indefinitely the speed or the lead and tool 
radius. Either the problem of tool life or chatter 


Abstracted from Paper 21T2 “Advances in Precision 
Boring” presented before the 21st ASTE Annual 
Meeting. Copies of the complete paper will be avail- 
able from the Society headquarters. 
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onfronts us. Therefore, advances in the funda 
mentals of the boring process center around the 


mitigation of-tool life or chatter difficulties 


Chatter: Fig. 2 represents a cutting tool held 
in engagement with the chip by the quill which may 
be represented by the springs A. At some instant 


during cutting, if the tool is given a slight jar or 


Fig. 2. Illustration of tool cutting emphasizing 
the spring-like action of the boring quill. 
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bump i greater depth of cut will result. Under 


certain conditions, the tool and free end of the 
quill build up into a more or less steady vibration 
technically known as a self-excited vibration. Hf 
the quill is rather long it will usually be vibrating 
is illustrated in Fig. 3. This phenomenon of chatter 
has been discussed recently 

\ny simple oscillatory system ts, in effect, com 
posed of a spring or springlike element A, a mass 
VW. and an energy dissipating element or dashpot 

as shown in Fig. 3b. Generally speaking. the 
larger A and ¢ are, the greater is the permissible 
width and depth of cut without chatter. The exact 


relation between these variables is as vet obscure. 


Quill Design: In view of the desirability of 
having a large stiffness or spring constant K ithe 
rate of change of applied force with respect to dis 


placement and a large dashpot strength ec (the 





rate of change of applied force with respect to 
K c 
TOOL 
(a) (b) 








Fig. 3. Fundamental mode of vibration of a 
quill is shown at a and its equivalent simplified 


vibratory system at b. 


vibrational velocity) inp order to prevent chatter 
certain features of quill design may be of interest 

\ quill is naturally made as large as possible 
without interfering with the sides of the hole or the 
chips. It is also made no longer than necessary. 
It should be emphasized that increasing the length 
of the quill by, say 10 percent, does not reduce the 
stiffness A by 10 percent, hut reduces it by a much 
larger quantity. Similar changes in quill diameter 
produce much larger than proportional changes in 
stiffness A. The stiffness A of a quill varies directly 
as the fourth power of the diameter and inversely 
as the cube of the length. 

lhe use of solid tungsten carbide quills permits 
about 250 percent increase in stiffness over steel 
quills. These quills, however, have not always 
shown less susceptibility toward chatter. The reason 
for this lies in the fact that the internal damping 
or dashpot strength is usually less for tungsten 
carbide than for steel. 


Instead of relving on the natural internal damp- 


*1. References are tabulated at end of article 
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ing of steel or carbide. which is small in either 
case. damping may be built into the quill. Such a 
damper = is illustrated in Fig. 4. An inertia weight 
m is fitted with the proper clearance in a cylindrical 
cavity near the free end of the quill. Should the 
quill start to vibrate laterally. the inertia weight 
will tend to remain at rest (laterally) and the fluid 
in the clearance space (usually air on small quills) 
will tend to be pumped from one side to the other. 
The vibratory energy is dissipated in the fluid 
film. 

In this way the inertia weight is said to be 
coupled to the quill. If the coupling is too strong 
the inertia weight moves with the quill as though 
it were solid and there is little or no relative motion 
between weight and quill and consequently no 
damping. If the coupling is too weak there will bi 
relative motion between the two. but still. litth 
energy will be dissipated resulting in ineffectual 
damping. The optimum coupling is controlled by the 
combination of clearance and fluid viscosity, 

The quill damper as shown in Fig. 4 often works 
very satisfactorily but under certain conditions it 
may be found unsuitable. For instance. in large 
quills rotating at low speed the relatively large 
inertia weight will lie upon the bottom. With the 
usual size of quill the inertia weight is floated in 


the hole in the quill. the weight and quill behaving 


n a manner similar to a journal and bearing. both 
of which run at the same speed but with a rotating 
load vector. The position of the weight is determined 
by Sommerfeld’s Variable S*. In this case it bx 
comes necessary to design the damper so that. in 
addition to having the optimum coupling it alse 
operates with a satisfactory Sommerfeld Variable 
S (say S = 0.08). At very high rotative speeds the 
inertia weight may also become ineffective due to 
the effect of centrifugal force. Here it is necessary 
to incorporate into the design. centralizing springs 
between the weight and quill in order to nullify 
the effects of centrifugal force. 

In certain cases it has been found desirable to 
damp the quill in another manner. Generally, the 
role of cutting fluids in precision boring is identical 
with that in other machining operations. How- 
ever, under certain circumstances it may be de- 
sirable to utilize the viscous property of the fluid as 
a vibration dampening agency interposed between 


the quill and finished bore. 


Aggregation of Operations: In order to in 
sure concentricity, precision of alignment. etc.. 
much is to be gained by boring and turning or bor- 
ing and facing in one combined operation. If a 
hole can be successfully bored. other surfaces 
finished at the same time from the same spindle 
will be concentric or square with the bore. An 
illustration of this is found in Fig. 1 wherein the 
hole for the valve stem is bored simultaneously with 
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Fig. 4. Damped quill showing equivalent dy 


namical system. 


generating operation on atypical 


iutomotive head. 


Other Elastic Effeets: In some applic ations 
where a short stiff quill is used in conjunction with 
some other tool block mounted on the spindle, oul 
of round holes may be produced. The unbalanced 
centrifugal forces on the spindle often cause the 
boring head to deflect more sidewise than vertically 
thereby producing elliptically shaped holes. Thes« 
quills and spindles must be accurately balanced if 
round holes are to result. 

In Fig. 5. a small. radially movable tool block 
slide A, is mounted on the end of a boring head 
spindle. During rotation, as the tool block slide is 
fed radially outward (for instance while generatin 
the tapered valve face) it would naturally becom: 
rreatly unbalanced. were it not for the two bal 
ancing weights Bb which are also automatically 
moved outward to continually balance the tool 
block slide. In this way reasonably high speeds car 
be utilized and balance continually maintained 

When two or more boring heads are mounted 
on the same structure and are run at the same speeds 
there sometimes occurs a beat between the heads 
which causes a poor finish. This beat is caused by 
the unbalance of one head gradually getting i 
phase with that of the other and then gradually out 
of phase again due to slight speed differences 
This difheulty again may be corrected by accurate 
balancing. 

The main purpose of precision boring is to re 
move errors in the rough hole. Suppose, for 
example, the axis of the rough hole runs off at 
some small angle a, to the desired axis as illus 
trated in Fig. 6. After the hole is finish bored. how 
accurately will its axis follow the desired axis of 
rotation and what factors are involved? To what 
degree will the finished hole follow the rough hole? 


It may easily | 


e shown that the eccentricity at any 
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section of the finished hole is related to the original 


entricity of the rough hole by 


A 
A A 
where ¢ kecentricity of finished hole 

é kecentricity of rough hol 

A Work Constant (the rate of increase 
ol thrust force with re spect to cle pth 
ot cut 

K Spring Constant at the tool pont 


The alignment angle a, of the finished hole is re 
lated to the angle a, of the rough hole by the same 
eXpression when the eccentricities are replaced hy 
the corresponding angles. 

It will readily be observed that the greater the 
stiffness of the quill A,, the less will be the finished 
eccentricity or an The use of 


carbide quills in maintaining greater precision 1s 


ole of misalignment 


therefore evident 
In case the hole is “two-way” bored. i.e.. bored 


once on the in-stroke and bored again on the out 


stroke taking a depth of cut on the out-stroke 


Fig. 5. Self balancing cross feed unit generating 
a valve face. Radially moving tool slide is 


shown at A and automatic balancing weights 


at B. 
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Fig. 6. Misalignment relations of a rough and 


finished bored hole. 


approximately equal to the quill deflection during 


the in-stroke, the finished hole eccentricity ey 1s 


viVel LS 
A 
¢ ¢ 
A A 
In other words the precision will be considerably 
increased ovel one-way boring. \s previously, 
eccentricities may he replaced by corresponding 


ingles to determine the alignment angle. 

In some cases of two-way boring a_ difhiculty 
may sometimes arise. This is due to the fact that 
a slightly worn tool attempting to take a very 
shallow cut on a work-hardened surface (due to the 


previous cut) is likely to rub and take no cut. 


Tool Life: Although no outstanding advance 
in tool life has been made since the introduction 
of carbide tools there are several factors which 
may be of interest. 

In the case of boring steel holes, having some 
sort of interruption such as a keyway, difficulty is 
often encountered. The cutting edge often chips. 
Failure of a tool by chipping should be distin- 
guished from tool failure by flank or cratering wear. 


Fig. 7. High-frequency head carrying a burr at 
100,000 rpm for finishing the bore of small 
ball bearings. 









It appears that this mode of failure often occurs 


as follows: the chip being formed by the tool welds 


or freezes to the tool face when the tool drops into 
the interruption (the tool-chip interface tempera 
ture drops extremely rapidly as the tool traverses the 
interruption) ; the tool with the chip frozen to its 
face then abruptly engages the workpiece again and 
the new chip drives off the old chip but since the 
old chip has frozen to the tool face; it often takes 
a piece of the tool with it. Under certain condi 
tions where the chip does not freeze to the tool 
considerably harder grades of carbide can be su 


cesstully used without chipping. 


lool wear is also believed to be related to chatter. 
Residing on the extreme tip of the tool is usually 
a built up edge. Under chattering conditions this 
edge may be periodically lost and may take with it 
a fragment of the tool. 

Very large increases in tool life have occasionally 
been achieved by using the end of a circular cylin- 
der of carbide, mounted in a suitable holder to 
permit rotation, as a cutting tool. This method in 
which the circular cutting edge rotates transversely 
under the chip during cutting was first proposed by 
James Napier in 1868 and might be called Napier’s 
cutting process. The rotary tool can be arranged 
so that the traction of the chip across the end face 
of the tool causes it to rotate, or it may be driven 
by some external agency. 

\n example in which remarkable tool life is 
attained is to be found in the finishing of miniaturs 
ball bearings by the use of carbide burrs running in 
the neighborhood of 100,000 rpm. These burrs are 
on the order of 0.090 inch in diameter or less. They 
are fed through the hole with the geometry of a 
planetary milling operation using an end mill. 
Fig. 7 shows a typical setup utilizing a high fre- 
quency grinding head to rotate the burr. 


Conclusion: The problems of tool life, vibra 
tion and elastic effects will probably be with the 
metal-cutting industry for many years. As _ the 
plastic behavior of the chip becomes better under- 
stood, along with the friction and heating effects 
at the tool point, advances may follow in tool 
design and tool material. As the vibratory effects, 
involving the tool and work material, tool shape 
and vibrational properties of the machine sur- 
rounding the tool and work, become better under- 


stood further advances are likely. 
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“a APING 


well as noncircular products within the capacity 


BY PRESSING can be used for circular 


the presses used. Spinning, however, is limited to 
products which are circular in cross sections at right 
ingles to the axis ot rotation. except lor 


Within its 


field, its scope is wide and in fact only limited 


SOTTIE 


minor work whir h can be done on ovals. 


the size of the equipment and the power availabl 


to make the metal flow An evaluation of the tw 


therefore. must be confined to circula 


processes, 
products which can be made on either type of equip 
nent. It will be shown that spinning can be 
petitive as well as supplementary to press drawing 
and that each process is logic al under certain sets 
of circumstances 

[he factors which influence the decision to use 
either spinning or drawing are basically economi 
ind depend largely on the quantity required. When 
the equipment for both processes is available, spi 
ning is an alternative to drawing and. before de 
ciding on the use of either process, the following 


factors should be considered. 


] lool cost per unit by both methods. This w 
with lot sizes 
Labor and overhead cost per unit Tl 
less constant regardless of quantity 
Delivery requirements 


| (‘ontour problems 
». The 
ot the work 


possible use of both methods, eact 


curacy requiremer 


“An Evaluation of 
presented before the 21st 
Copies of the 
from the Society 


Abstracted from paper 21T8, 
Drawing vs Spinning” 
ASTE Annual Meeting. 
paper will be available 
quarters. 
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Hand spinning ts predominantly a manual opera 


tion and as such usually involves high labor costs 


[he nature of the operation, however, permits the 


use of simple and economical tooling. It can often 


he mechanized and, although this may increase tool 


and equipment costs. it brings unit labor costs closer 


to those of drawing 
Fig. I. 


inch aluminum utensil by drawing and by spinning. 


Comparison of unit costs for producing a six- 
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big. 2. From the curve at the top it is possible to 
determine the quantity at which drawing becomes 
more economical. The graph at the bottom shows the 


effect on delivery of the two methods, 


Drawing is a mechanical operation capable of low 
labor costs, but requires more costly tooling. These 
components of the cost factor must be analyzed 
in relation to lot size before a comparable cost can 
he obtained 

\s stated, tool costs vary with quantity. Labor 
ost is more or less constant. Hence, the total unit 
ost including tools is largely dependent on the cost 
of the tools necessary to do the work. Since the 
variable in both cases is the cost of tools which 
in spinning is a low component and in drawing 
i high component, it follows that the unit cost 
of a drawn product would drop more rapidly with 
in increase in quantity than it would with a spun 
product. However, up to a certain point in the 
quantity scale the high cost of press tools may bring 
the unit cost above that of spinning, and it is this 
demarcation point which must be determined when 
inalyzing the probable cost of drawing or spinning 
the product. 

The details of tool and manufacturing cost of an 
aluminum utensil 6 inches in diameter by 6 inches 
deep are shown in Fig. 1. The costs are approximate 
but are reasonably correct for a product such as this 
when made by either drawing or by hand spinning. 

lo make this shell on a press, two draws would 
be required, as illustrated at A, followed by a lathe 
operation to trim the flange and roll the bead, and 
another lathe operation to burnish the shell walls 


preparatory to buffing. The latter two operations 
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Fig. 3. (top) Double action press draw tool. (bot- 
tom, left (A flow diagram for this drawing opera- 
tion. (bottom, right) Direction of stresses during 
four stages of the draw. 


could also be done in presses but the tool cost 
would be much higher and since the shell is circular 
these two operations can be quickly and economical- 
ly done in a lathe with less outlay for tools. 

The labor and tool cost for each operation is 
shown as well as the unit cost of production based 
on six different lot sizes. The sharp reduction in 
unit cost as the quantity is increased is due to the 
rapid drop in tooling costs with each increase in 
quantity. 

If all these cost values are plotted on a chart and 
press cost values are superimposed on those for 
spinning, the demarcation point becomes evident 
as shown in Fig. 2. In the upper graph, the full 
line curves are drawing costs and the dotted line 
curves are spinning costs. The lower curve of each 
pair represents tool costs only; the upper curves 
represent tool plus labor and overhead costs. The 
rate of change per increment of quantity on both 
tooling curves determines the rate of change in the 
unit cost curves, because production costs are rea- 
sonably constant for any quantity. 

The intersection of the unit cost curves is the 
quantity demarcation point beyond which it be- 
comes more economical to draw. In this particular 
case the costs are about the same at 2300 pieces. 
At 5000 pieces the cost of drawing is about one- 
half that of spinning. If the quantity involved was 
substantial and the shape was one adaptable to 
mechanical spinning, the effect of mechanization 
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be to lower spinning costs to a point where 


would 
they were more competitive and in some instances 


lower than the costs of drawing. 

Delivery: Delivery is more often than not a 
critical factor and production cannot begin until 
the tools are on hand, The tools for hand spinning 

in be built in much less time than draw tools and 
this makes possible an earlier start on production 
However, it must be emphasized that once the draw 
tools are working they produce at a much faster 


ate. and if the quantity is large enough. it may b 


possible to complete the job in a shorter span of 
overall time. This is illustrated in the lower set of 
curves at B. which show that up to a certain quan 
tity spinning is competitive from a delivery stand 
point. but beyond that quantity the faster produ 


tion by drawing becomes effective. 


Future Orders: If future orders for a specifi 
product are a reasonable possibility, the economies 
are changed somewhat. Tooling is usually absorbed 
on the first order and is not a factor on repeat or 
ders. This would give pressing a decided cost ad 
vantage. and the overall effect of including future 
runs into the calculations is to lower the demarca 
tion point which determines when drawing becomes 


more economl al. 


Contour Problems: Re-entrant contours are 
frequently required in such products as kettles. 
bottle shapes, washing machine tubs. ete.. and such 


contours are usually more easily produced by spin 


Fig. 4. Typical spinning setup for the same type of 
shell shown in Fig. 3. The diagram at the lower left 
illustrates the technique of hand spinning. The first 


step is shown in detail at the right. 
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Fig. 5. Breakdown operation on a 0.081-inch alumi- 


num shell, 


ning than by pressing. Re-entrant contours can be 
spun on sectional chucks or on internal roll units 
in fewer operations than such shapes can be press 
formed, It is difheult and sometimes impossible t 
provide internal support for the metal being necked 
in on a press tool, whereas a sectional chuck or an 
internal roll provides full support while spinning 


and makes it possible to produce a smoother finish 
on the work 


Using Both Processes: Often it is possible to 
irrive at.economical costs by using both drawing 
ind spinning to make a shell. Plants regularly 
making deep drawn cireular products usually hav 
a systemi of standardized tools for breakdown op 
erations which are used for several products. By 
drawing a blank on a standard set of dies and 
spinning this drawn shell to its final shape, tool and 


labor costs can often be reduced 


Dimensional Accuracy: Greater accuracy of 
size and wall thickness. and better uniformity are 
possible on drawn work than on spun work, on 
which a tolerance of plus or minus 1/32 inch is as 
close as can be guaranteed on a hand-spun product 
These limits for spinning, however, can be im 


proved when the spinning tools are mechanized 


Capacity Limits: The press is limited to a cer 
tain die size, maximum drawn depth, and tonnage 
capacity, whereas a spinning lathe can, if necessary, 
be altered to swing a larger blank by merely jacking 
up the head and tail stock. It can also be fitted with 
supplementary equipment for special operations o1 
for boosting the spinning pressure 

Process Comparison: It would be in order at 
this point to compare the processes of drawing and 
spinning. The diagram at the top in Fig. 3 shows a 


typical double action press draw tool and at the bot 


91 
































lett i flow diagran The tool consists of a 


punch to actuate the movement of metal. a die into 


hich the metal is drawn, and a blankholder to con 
trol the wrinkling tendency of the metal being drawn 
The faces of the die and the blankholder as well as 
the radius over which the metal is drawn must be 
smooth so as not to retard flow. and the tools and 
metal must be lubricated for the same reason. The 
pressure applied by the blankholder must be sufh 
prevent the formation of wrinkles. but not 
enough to retard flow 
In the flow diagram. Fig. 3, one section of the 
lank has been outlined by two radial boundaries 
ind that part of the section marked b-] is the mate 
rial which makes the side-wall section 6-2. In the 
process of drawing, the angular shape must be mad« 
to flow into a parallel sided shape on the wall of the 
shell. The thickness of 5-7 must not be thinned out 
by stretching but must remain reasonably constant 
in area throughout the change in shape. The outer 
part of each section in the entire blank undergoes 
the same change at the same time and this crowding 
if metal which occurs as the blank is drawn into the 
die induces con pressive stresses tending to make the 
metal buckle or wrinkle. The punch pressing on the 
center area of the blank must overcome the retard 
effect of the compressive stresses tn the flow 
irea, thus putti a tensile stress on the wall metal 
is illustrated at the right, which shows the draw in 
four stages. If the pun h pressure necessary to ove 
me the resistance to flow exceeds the strength of 
the wall section, the shell will fracture at either the 


lop or bottom radius 


big. 6. Spinning is a logical choice for producing 
these six re-entrant contours. 
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\ typical spinning setup for a similar shell is 
shown in Fig. 4. The sketch at the top shows the 
chuck on which the metal is spun. The tail block 
holds the work onto the chuck until the shell is spun 
For a one-time job the chuck could be hardwood 
which would be satisfactory for several hundred 
pieces, providing size and finish requirements of the 
shell were not too critical. For longer runs. close: 
tolerance and better finishes. the chuck would 
steel and reasonably well polished. . 

The technique of hand spinning is illustrated at 
the lower left in Fig. 4, showing the metal being 
vradually moved to the shape of the chuck. Th 
procedure followed becomes through repetition a' 
most automatic to the operator. The knowledge ol 
how and when to vary the technique to overcome 
problems of metal, shape, finish, etc.. comes onl) 
with experience. A highly skilled spinner can build 
up or reduce thickness almost at will and can, be 
cause of experience and skill, produce work which 
is uniform within the limits of the process 

Each spinner develops his own technique but in 
veneral the procedure is as follows: The tool is 
moved in a series of long and short sweeps semicit 
cular in direction. The long sweep moves a band of 
metal toward the chuck and the short sweeps lay 
part of that band down onto the chuck. This cycle 
is repeated several times, as indicated at the left 
Each step is shown in two stages, the breakdown 
stage being the result of the long sweeps which are 
followed by short sweeps to lay the metal down to 
the chuck. The sketch at the right shows the first 
step in detail to illustrate the action more clearly. 
When the last area band has been worked down to 
the chuck. the flange is trimmed and beaded and the 
wall ironed by burnishing with the back face of the 
spinning tool. This sizes the shell and gives it an 
improved finish. A typical spinner’s stance is shown 
in Fig. 5. Metals of high spinnability such as alu 
minum can be given a bright finish by burnishing, 


reducing the cost of polishing considerably 


Spinning Supplementary to Drawing: A 
spinning lathe has as many supplementary uses as 
it has competitive uses. Neither presses nor lathes 
can do all the work which comes along, but if both 
types of equipment are available the range of work 
which can be accepted is much wider. The press can 
take care of products which cannot be spun and 
those wherein the quantity makes pressing more 
economical. The lathe can handle small-lot runs. 
and assist in the manufacture of many press-drawn 
products. The capital expenditure involved in the 
purchase of a press is much higher than for a spin 
ning lathe, but a press has greater earning power 
because it is logical equipment for large orders 
The lathe on the other hand is versatile equipment 
and useful for many supplementary operations on 


circular work, such as trimming drawn shells, bead- 
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Fig. 7. (Above) A section of the shell has been cut 
away here to show the roll in spinning position in this 
internal roll unit. 


Fig. 8. (Right) A first draw operation is performed 
on this 200-ton double action press. The piece is a 
stainless steel stock pot. 


ing, burnishing or ironing, groove rolling. marking 
of ornamental designs, re-entrant contour spinning 
etc. Such operations are all standard operations 

ordinary spinning lathes. The lathe can also sup 
plement the press in producing an economical meth 
id of making prototypes and models of circular 


work as a preliminary step to mass production. 


Spinning Competitive with Drawing: Under 
certain circumstances spinning can be competitiv: 


with drawing, as for instance on small-lot runs be 


Table 1—Spinnability of Metals 





SHALLOW DEEP 


TYPE OF METAL SPINNING | SPINNING 


Aluminum, Dowmetal and Magnesium 


Alcan 280 and 350 aluminum | 1.00 1.06 
5780 5580 aluminum 98 62 
1780 " 2450 aluminum 65 45 
Magnesium G Dowmetal 55 45° 


Miscellaneous Soft Metals | 
Zinc | 94 


94 
Pewter ! 94 93 
Lead 90 85 
Steels 
Cold rolled (Deep drawing steel 91 9] 
Hot rolled (Pickled drawing steel 91 72 
Lead coated ‘Long ternes) j 20 
Galvanized | 82 
High tensile | 40 13 
0.40 percent G upward of carbon | 22 09 
Copper and Copper Alloys 
Commercial bronze 87 87 
Copper (Cold rolled annealed 7 87 
Yellow stamping brass 86 86 
Nickel silver (up to 30 percent 85 75 
Phosphor bronze (Soft temper 73 39 
Muntz metal 7 13 
Nickel and Nickel Alloys 
Nickel 86 sé 
Monel (Deep drawing quality) 86 82 
Inconel 8) 7 
Stainless Steels 
Type 347 (18/8 67 67 
Type 430 14/18) 67 53 
Type 304 (18/8) 65 65 
Type 302 (18/8) 65 33 











* Special setup for hot spinning 
Coating will flake 
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cause of low tooling costs. Spinning often becomes 
competitive because the contour of a shell is either 
difficult or impossible to produce on a press, Ov 
casionally a shell which is too large for availabl 
press equipment can be spun to shape economically, 
and there are certain products which, regardless of 
quantity, can be more economically spun than 
drawn. Special attachments to standard spinning 
lathes to mechanize tool application, special spin 
ning machines for unusual operations—all are evi 
dence of progress in spinning techniques which tend 
to close the gap between spinning and drawing. 


The question naturally arises of what metals can 


© spun. Spinnability is directly proportionate to 
ductility and a metal which can be deep drawn can 
usually be deep spun. This fact may be used as a 
guide in selecting metals for spinning. The high 
formability possible by spinning results from the 
progressive nature of the operation which is equiva 
lent to many successive drawing operations. Metals 
which are difficult to draw may often be spun but 
may require more power and possibly the use of 
heat during spinning or else annealing between op 
erations. 

In order to tabulate the property of spinnability, 
the Milwaukee Metal Spinning Co. has conducted 
tests on various metals and arrived at a spinnability 
rating for several of the more commonly used met 
als. The rating is based on a numerical value of 
1.00 for aluminum alloy 280 which in the tests in 
dicated maximum spinnability. These values are 
shown in TABLE 1. Although some of the metals 


which have good deep drawing properties are also 
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nability. others which are difficult to 

iw have fair spinnability 
{ sidering drawt r spun shells havine eithet 
irallel sided or tapered walls, it may be stated as 
i general rule that contours which provide the best 
ntrol of flow in a drawing operation, do not pro 
de as good control in spinning operations and 
nversely, contours providin poo! control in draw 


operations provide better flow control in spin 


Closed contours can be produced either by draw 
in or spinning ind the half units welded together 
to make assemblies. In order to facilitate welding 


it is important to have tl 


e joints well matched. U 


the parts are drawn to shape matching is no prob 
lem because the press method is capable of uniform 
ity in product size In spinning, the human element. 
fatigue of manual operations ete., tend to lead to 
variations and to offset this the parts should be 


paired up as produc tion proceeds, 


For the six contours in Fig. 6, the spinning 
process is a logical choice either for complete fabri 
ition or for the completion of shells which have 
been drawn to a size suitable for the final shaping 


by spinning. These may be described as re-entrant 
contours because some part of the wall of ea h shell 
is larger than the neck or open end. Each of the 
shells shown could be drawn to its major diameter. 
then the re-entrant contour spun down on either 
sectional chucks or internal roll units. 

Internal roll units are capable of higher produc- 
tion speeds than are sectional chucks, because it is 
necessary to disassemble section chucks after spin- 


ning each shell, and reassemble the section on the 
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produces parts from large steel blanks. 


FA 


core of the chuck before the next shell can be spun 
In the close-up view of an internal roll unit, Fig. 

: portion of the shell has been cut away to expose the 
roll in spinning position. In operation a drawn shell 
having parallel sides is slipped into the chuck, the 
roll unit which is attached to the tail block is moved 
into position. The re-entrant contour of the kettl 
shoulder is then spun to the roll. The roll and the 
finished kettle are then moved away from the chuck 
aad the shell removed from the roll. This method 
is more or less standard for seamless kettles and is 
efficient and economical. 

\s mentioned earlier, mechanization of some or 
all of the hand spinning technique leads to lower 
spinning cost. Thick or tough metal requires pres- 
sures far in excess of human brawn, and for these 
semi-mechanical or fully mechanical means must be 
used to apply the pressure necessary to make the 
metal flow, Fig. 8. 

\n outstanding example of mechanical spinning 
is illustrated in Fig. 9. A steel tank head is made by 
mechanical spinning on this special machine. Heads 
up to 18 feet in diameter spun from blanks 20 feet 
in diameter and over one inch in thickness are not 
unusual, and thicknesses up to 6 inches have also 
been spun on similar equipment. 

In summary it can be said that each process is 
logical under certain circumstances. Each is ca- 
pable of the complete manufacture of products with- 
in its scope, and both can be used on some products 
to good cost advantage. Hence they can compete 
with as well as supplement each other, and whether 
one or both processes are used depends mainly on 


the economics of each individual case. 
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sidered are: (1) the effects. with respect to back Worcester, Mass. They provide general basic prin 


rake and end relief (bore clearance angle). pro ciples of tool design and related information such 







































duced by setting the tool nose above the center lins as coolants. cuts and leads for use with various 
of work rotation. and (2) the actual end-relief materials under varying conditions. but the final 
that must be ground on the toolbit so the prope! determination of the most. efficient shape, nose 
amount of side ( learance is obtained when the tool radius. setup, spec ds. ete. for a new job is tre quently E 
is set at an angle in the quill. a matter of experimentation. 
Variations in True Rake Angles Bore Clearance Angles 
Bore \ He ght 
\ F “Height above € 
MATERIALS 
+---Neutro! ang/e Group ] Group 2 
ies “- = £ - work Brass Aluminum 
Bronze Copper 
j Cast lron Fiber 
A Radius of bore Cast Steel Magnesium 
/ Malleable Iron | Plastics Fi 
Sine “neutral anale: Height above € Semi-Steel aged ! | 
Radius of bore Steel Zinc Alloy Clear bore by Vsz 
sated HEIGHT ABOVE CENTER LINE (INCHES 
inch NEUTRAL ANGLE (DEGREES ar Sod, A 0010 A132" A 16 
BORE Material Material Moterial Moterial 
5/16 4 6 11'2 INCH) Group! Group 2 Group 1 Group2 Group 1! Group 2 Gr 1 Group 
*s 3'2 5 92 5/16 10 «(13 > 12 3 5 
7/16 3 4 8 3/8 10 13 9 12 4 6 
716 #10 13 9 12 : 2s we 
2 2'2 312 7 
Se 2 3 512 11'2 1/2 10 13 9 12 6 8 
4 “™% mM «5 91; 5/8 10 13 9 12 6 9 2 4 
3/4 10 13 9 12 6 9 2 5 
‘8 2 312 7'2 12" 7/8 10 13 9 12 6 9 2 5 
! 1 2 3'2 7 We 1 10 12 8 11 6 9 2 5 
1" 12 3 6 82 Ng 9 12 8 11 6 9 3 «6 
1's 1 2" 5 ’ 9), 11/2 9 12 7 10 6 9 3 6 
134 , 2 4 6 8 1 3/4 a 7 10 6 9 4 7 
2 2 3! 52 7 2 8 1 7 10 6 9 4 #7 
" = a 21/2 7 10 #6 9 6 9 4 7 
: ~~. = 3 7 0 6 9 6 9 5 8 
2 2 9 
Se : : ; 31/2 7 0 6 9 6 5 (8 
4 6 8 6 9 6 9 5 8 
4 1 2 3 3 L § 6 8 6 9 6 9 5 8 
5 l }'2 2 3 | 6 6 8 5 8 6 9 5 8 
6 2 2 | 
*True rake is the sum of tool rake and neutral angle, using a negative sign for back rake 






































Blending Angle for Determining Actual Clearance for Angle-Set Tools 
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I tan (eosh tan€). Thus, Angles F are produced when tool is set at angle C and any given 


anglesL. Thus, when the tool is set at an angle in the quill, angle F becomes the bore clearance. 
Vhere is a slight error in this method because the bore clearance is actually for angle L, but the 


error is negligible. 

















Side Angle, L | Degrees 
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Blending Angle, F ‘ Degrees 





é 4 2 0 -49 0 -46 42 0 -39 0 -34 0 -3 
9 44 1 -38 1 -32 1°-2 1-17 1 -09 1 -Of 
; +3 < -30 2 -27 2 -18 2 7 56 ] 3 3 
46 3 -38 3 -28 7 3 -04 2 2 -34 2 2-00 
42 + -32 4-2 4 -0€ 3 3 -32 3-13 2 -52 2-3 g 
8 2 2 4 + -36 3 -52 3 -27 3 -00 
6 -2 6 -04 45 22 + -58 + 3) 4 -02 3 
3 6 -56 6 34 6 -09 4) l + -37 ; 
28 8 49 7 -24 6 -55 6 -23 49 1] 4 2 
24 ) 8 .4 8 -13 7 -42 7 -0€ 6 -28 4 2 
2 ) -33 3 8 -28 7 -5( 7 -07 6 -22 33 
18 4 2€ , 3 > -15 8 .33 7 -47 6 7 é 4 
4 4 5 10 -43 10 -02 9-16 8 -2€ 7 -33 6 -3 
2-44 2-11 1] -33 1 9 ] ( 9 -0€ 8 -08 7 -0€ 
S 3 -3 3 -04 12 -23 ] 36 ) $4 9’ .4 8.44 7°.38 
14.34 3-57 13 -13 12-23 11-28 10°-27 ) 8 
2 15 -29 } 14 04 13-11 12-12 1) -07 7 8.4 
16 -2 43 14 -54 13 -59 12 -56 11-48 33 4 
17 -2 16 -36 15 -4 14 -47 13-4) 12°-29 11-10 > 4 
3 18-1 17-31 16-36 15°-35 14-26 13°-] 11°-48 ! 
19.1 § 2 17 -27 16 -23 5-11 13°-52 12°-2 L 2 
47 ? 7 19 -17 18-19 17°-12 15 -57 14 .34 13°-03 L 








Chip Curler Chart 








his chart is used to obtain 
a given amount of rake with- 
out creating a chip pocket. 
Thus, it is possible to control 
chip size, and if the curler is 
tipped 2 to 3 degrees either 
side, the chip will be con- 
ducted in the desired diree- 
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Typical Tool Shapes 





for Various Metals 










































































































































































~~ 
Cutting Speeds 8 60% stpm A 
ad 02 ¢ 106 inch per revolution ial % 
Depth of cut 05 to 0.015 inch "aa 
Clearance Angle Varies with height of cutting point abov 
center line of tool (see table, Bore Clearance Angles 
D Back rake angie to 15 degrees | 
E Side rake angle to 15 degrees Xv 
Side clearance angle controlled by ( see table, Blending Ang! m- 
for Determining Actual Clearance for Angle-Set Tools wats Nie \ 
Radius. Controlicd by finish required, feed used and the pressur «i \ ! \ 
which can be used on work or boring bar. 0.015 inch radius fo ‘ 
mall bores 15 te 060 inch radius for large bores | 
4 
ant solubl il, soda water, kerosene and lard oil 
Be) new 
~ - 
a S 
~ 
J ~ 
A Bronze 
Class 1 Free Cutting Alloys 
| 
| ~ Leaded Copper, Leaded Commercial Bronze Leaded Red 
| Brass, Free Cutting Yellow Brass, Forging Brass Leaded 
S Naval Brass 
= \ 
i \ Class 2 (Readily Machinablk 
] _——s Red Brass, Yellow Brass, Muntz Metal, Naval Brass, Tobin 
} , Bronze, Leaded Phosphur Bronze 
~ > 
| ~ Class 3 
| Copper, Commercial Bronze, Nickel Silver, Beryllium Cop 
~— oneeeeeneee per, Chrome Copper 
Back Rake Side Rak 
yu Cutting D < . A Radius controlled by finish required Average radius 
Vtass Cool + x 
Speed degrees degrees ™ 0.015 to 0.030 inch for small bores. Average radius 0.030 
to 0.060 inch for large bores 
800-3000 5 oi 
, ne ee oi C Clearance angles Change with variation in height 
S ol Zi C 
above center line of tool (see table, Bore Clearance Angles 
2 450-1500 J to 5 to 10 Sol. oil; min. oi | F Side clearance angles (s« table, Blending Angle for 
percent lard oil Determining Actual Clearance for Angle-Set Tools) 
200-8 5 to 10 15 to 2¢ Min. oil 20 per 
cent lard 
~y 
wA 
a5 Cast lron 
7 
Lead 0.003 to 106 inch per revolution 
t- (> Depth of Cut ).005 to 0.015 inch 
— i Cutting Speed 300 to 750 sfpm 
» ft A Radius. Controlled by finish required, lead used and the pres 
ind ure which can be used on work or boring bar. 0.015 to 0.030 inch 
-- 
radius on small bores: 0.030 to 0.060 inch radius on large bores 
| C Clearance angle Varies with height of cutting point above 
; | center line (see table, Bore Clearance Angles 
J For side clearance angles see table, Blending Angle for Determining 
Wal hes Actual Clearance for Angle-Set Tools 
~ 
—_ 
o S 
‘ 5 + . 
Steel 
Lead 0.003 to 107 inch per revolution t 
Depth of Cut 9.005 to 0.015 inch 
fpm see chart, Boring Speeds for SAE ”] f 
Steels 
aoe t t \ 
A Radius Keep small—approx. equal to “7 0 = 
depth of cut ‘ie 4 
L Lead angle (‘not affected by light cuts / 
~ 
Cc Clearance angle (see table, Bore Clear a Le 
ance Angles 
F Side clearanc angle 2 or 3 degrees ~~ 
adequate 
Negative Negative Positive 
H Height above center line It modifies C Back Rake Side Rake Side Rake 
table. Bore Clearance Angles Use 
Degree Degree Degree 
D E E 
Oto 6 3 to 8 High Carbon & Alloy Steels 
5 to 35 15 to 35 Interrupted cuts & tough Steels 
3 to 10 0 to 15 Low Carbon Steels & Free Cutting Alloys 
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use the ehart. find the kev number of the steel at the left. 
is 25 Rockwell C. Its kev number is 9. 


its hardness 


to 9. Follow the line to the right where it intersects the 
( 21-27. From this intersection drop a line to th 





Boring Speeds for SAE Steels 


Suppose the steel is SAE 3120 and 
Read down the key column (boldface numbers) 
proper hardness curve, in this case Rockwell 


scale for surface feet. The best finishing speed 


as about 550 fpm. 
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Dr. Harry 
otheer of 


ing of 


ANTE Charters 


B. Osborn, Jr., national 
the American Society of 
fool Engineers, congratulates Chair- 
man Joe Duncanson on the charter- 
the new Nebraska chapter. 
Phe organization became the 103rd 
chapter of the Society at ceremonies 
held February 19 at the American 
Legion Club in Omaha. 





Nebraska and Memphis Chapters 


Membe rship in the American Society 


lool engines rs hit a new high when 
\ ew chapters were chartered il 
bebruary. The most recent additions to 
the ever-growing roster of ASTE are the 
Nebraska chapter number 1LO3. and the 
Nlen pliuis hapter number LOS lotal 

bership in the Society now stands 


more thar 5.000 


Althoug chartered in January, the 
Louis Joliet chapter in Joliet, Il. was 
lesignated as chapter 104 because its 


irter ipplic ition was received at na 
ional headquarters atter that of the 
Nebraska cl pter 


ip number 103 


(.hartering ceremonies tor the Ne 
braska ASTE chapter were held Febru 


irv 19 a e American Legion Club 


100 





in Omaha. Dr. Harry B. Osborn, Jr., 


a national director and ofheer of the 
Society, swore in the ofheers and pre 
sented the charter to Joe Duncanson. 
chapter chairman, Other officers of the 
chapter are: Sam Grasso, first vice 
chairman; Seb Circo, second vice chair- 
man Herbert Bro, secretary: and 
Elmer Larson, treasure 

The technical speaker was Adam 
Gabriel, president of the Acme Indus 
trial Co. of Chicago. He presented a 
program on “Micro Precision in Pro 
Marvin Bunting of ASTE 


national headquarters gave a brief talk 


duction.” 


on the Society and presented the mem 
bership kit to Ronald Pierce chapter 
membership chairman 


On the following evening. February 





20, members of the Memphis chapte: 
were officially welcomed into the Socie 


tv. The charter meeting was held at the 


tlHotel King Cotton 


H. E. Collins, national secretary for 
1952-53, presented the charter and ad 
ministered the oath to the chapter of- 
ficers. They are: A. T. Hicks, chair- 
man; Roy Small. first vice chairman: I 
lr. Crofoot. second vice chairman; Wil 
liam Branch. secretary; Leslie Lance 
treasurer; Mr. Hicks, delegate; and R 
MelIntyre, alternate delegate 


The chairman’s pin was presented by 
C. T. Burke of ASTE national head 
quarters. The meeting was then turned 
over to Chairman Hicks who conducted 


a general discussion period 


H. E. Collins, left, a national officer 
of the American Society of Tool 
Engineers, swears in the charter of- 
ficers of the Memphis chapter at 
the first official meeting held Febru- 
ary 20 at the Hotel King Cotton. 
Pictured, from left, are: A. T. 
Hicks, chairman; Roy Small, first 
vice chairman; William Branch, 
secretary; Leslie Lance, treasurer. 
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Heads are bowed for the benediction given by Dr. 
W. M. Logan. The lower photo shows some of the 
estimated 150 persons present for the dedication. 


Another ASTE ‘First’: 








A box containing ASTE articles of incorporation 
is put in place by W. B. Peirce as W. H. Smila and 
L. B. Bellamy watch. 


1953 Leadership Conference 


B ise of its great interest to members ot ISTE. ip-to-t 
minute news of the Leadership Conference is pi 


Ture Toor ENGINneer in this special four-page report 


From every one of ASTE’s 105 chapters in the United 
States and Canada. newly-elected chapter chairmen came to 
Detroit on March 16 to help dedicate the ASTE national 
headquarters building and to make the only Leadership Con- 
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ference ever presented by a technical society a resounding 
success 

The two-day event was launched with a welcome breakfast 
and featured a tour of the Society headquarters, speeches by 
ASTE past presidents, national ofhcers and committee chair- 
men, discussion sessions, receptions and banquets. and two 
dramatic presentations by the national headquarters staff. 

For the dedication ceremonies, a special platform with a 
bright blue canopy was constructed outside the main en 
trance of the ASTE building. Chartered buses brought the 
chairmen from the Statler Hotel in record time with the aide 
of a police escort. Enthusiasm of all those present helped 
to warm the cold and blustery March day turned out by the 
Michigan weatherman. 


Past President Smila, top photograph, 
makes the dedication address. Ushers Betty 
Silarski and Jacqueline Rupert, lower photo, 
greet two chapter chairmen. 





Waindle Elected National President 


At the 1953 election of officers, Roger F. Waindle 
was named president of the American Society of 
Tool Engineers. Other officers are: Joseph P. Crosby, 
first vice president; Dr. Harry B. Osborn, Jr., second 
vice president; Howard C. McMillen, third vice presi- 
dent: Raymond C. W. Peterson, secretary; Harold 
E. Collins. treasurer: Wayne Ewing. assistant secre- 
tary-treasurer; Harry E. Conrad, executive secretary; 
and Allen Ray Putnam, assistant executive secretary. 
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Dorothy Taylor, assistant editor of fours took visitors through every part of the ASTE building, including 


The Tool Engineer, guides a group of the offices of the magazine. Shown here, from left: Theresa MeMahon. 
chapter chairmen through the national Marian McGraw, Joann Pozniak,. Emma Wendt, Loretta Bourgeois and 
headquarters building. Geraldine Needham. The open house followed the dedication ceremonies, 


Cha an of the dedication program was Leslie B. Be { 
lamy, 1952-53 president of ASTI The laying of the plaque 
was done bv Past President W. B. Peirce. William S. Smila. 


also a past president, delivered the major address. Dedica- 


tion prayers were given by three representatives of the 
Detroit clergy 

After the tour of the building. activities turned to the 
Engineering Society of Detroit for a conference luncheon and ) 


in address by Past President A. M. Sargent. National officers 


nd committee chairmen discussed their responsibilities and 


Left: William Cameron, far right, gives last-minute 
stage directions to: Robert Kimmel, Edythe Reichart. 
Richard Bacik, Harry Anderson,, Archie Knight and 
C. T. Burke. Past President C. V. Briner, shown with 
microphone, made the major address at the banquet. 
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a 
’ Allan Ray Putnam was the nar- Harry E. Conrad, cast in the role of the president of the Gearville Gear 
i rator for the play “Sauce for the Co., scans photographs taken at dress rehearsal with Dean Coffin, Detroit 
Gander” which was produced for writer and director, and Naney L. Morgan who plaved the part of the 
the Leadership Conference. chapter chairman’s wife in the production. 
: personnel outlined national headquarters operat irrent questions confronting ASTE chapte 
ficial program for “National Day” was concluded wit Conference delegates proved to be the grandest drama 
ference dinner and a talk by Kenneth A. Meade ot tics alive when ASTE staff members gave the first per- 
Motors Cor ana resident of the Enginee ng rmance of the play “Sauce tor the Gander” written’ «s- 
2 I I | 
S tv of Detroit pecially for the occasion by playwrite Dean Cofhr 
. Chapter Day” turned the program emphasis from natio The Officers and Directors Reception and the Leadersnip 
| ties to. those at the chapter level. Talks were made o1 Banquet provide 1 a fitting close for the ontference whi 
} 
. I topics, including standards, membership, finance, pub irked another milestone in ASTE historv. The banquet 
j relations, constitution and by-laws, and professional engi- iddress was delivered by Past President \V. Briner and 
nee! Jiscussion groups met to cover informally many of President Bellamy administered the chairman's oath of office. 
I g Ission grou] 
Congratulations are in order at a chapter meeting in the play. From | 


left: Frank Wilson, C. T. Burke, Jack Holt, Jerry Harrington. Marvin 
Bunting, Archie Knight, Ralph. Eshelman and Richard Bacik. 













Lower left photograph: Jerry Harr- 
ngton tells the merits of ASTE mem- 
bership to his boss Mr. Lorimer in a 
tense scene from “Sauce for the 
Gander.” The curtain call shows the 
cast receiving the applause of an ap- 
preciative audience. Grant Wilcox, far 
right, introduced the play with a take- 
off on Ted Lewis. 
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‘rant Wileox Named 
Iymouth Coordinator 


S. Wilcox, a past national di- 
of ASTE and a member of the 
been 


appointed 


lapter nas 
itor of special program develop- 
he Plymouth Division of the 
according to an an- 
ent made by J. P. Mansfield, 
the Plymouth Division 
juate of the University of Michi 
nd Antioch College, Mr. Wilcox 


Registered Professional Engineer. 


Corp., 


van his automotive career with 
in 1936 and served in such 
ry capacities as tool test en 
ol enginee! tool stores super 


tool engineer, assistant mas- 





inic and assistant tactory man 
In 1951] he 


special products planning and 


was promoted to the 


ASTI headquarters 


charter member of the 


building \ 


| hneineering 


it vear appointed to the staff on the 


lary operations 


Mr. Wileox has served the Detroit Society of Detroit, Mr. Wilcox was 
z of ASTE as editorial chairman, president in 1950-51 and has been a 
£ tirman and chapter chairman. He member of the board of directors since 
= ided the data sheet subcommit 1947. He has also served as second 
. the National Standards Com vice president d secretary of ESD 
= tee of the Society since 1945 and and as chair oft the Athliate 
= d on the Housing Committee tor Council 
= 
5 Demuth Returns to Production Post in Washington 
7 |. Demuth, engineering consultant portant section NPA. His extensive 
‘ Ehrhardt Tool & Machine Co., St. knowledge of the tool and die industry 
- ind past president of the ASTE will again be utilized by NPA in co 
: been named consultant to the Tool. ordinating tool and die produc tion with 
- Die. Jig and Fixture Section. Metal the national defense program 
“1 king Equipment Division, National Mr. Demuth replaces Ross Adams, who 
ry Production Authority, Washington. He has served in a similar capacity for 
= devote three days a week to his NPA during the past six months and 


Vv duties is now associated with The Fellows Gear 





Mi Demuth was rece ntly given a Shaper Co., Springhe ld. Vt 
stimonial award by the National Tool Mr. Demuth’s Washington te le phone 
& Die Manufacturers Association for his number is STerling 3-5200, Extension 


vious service as chief of this im- 814. 


Daniel Koplick, left, presents award to J. J. Demuth, past president of 
ASTE, for his previous service with the National Production Authority. 
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Purdue University, ASTE 
Sponsoring April Meeting 
\ panel 


discusion on “Machining 


Hard-to Machine Materials,” reports ol 
special research on grinding ot geo 


metric sections and a tour of the new 


million-dollar machine tool laboratory 


of Purdue University at Lafayette. In- 
diana, will feature the Tool Engineer- 
ing Conference, April 18 by 
ASTI The one 
day technical conterence, 
1.000 members of the Evansville. Fort 
Wavne Muncie Rich 
mond, and South Bend chapters, is in 


line with the 


sponsored 
Indiana « hapte rs of the 


planned for 


Indianapolis 


national education pro 
gram of the Society 

Speaker for the 
toastmaster for the evening dinner will 
be Roger F. Waindle 
of ASTI 


Processes to be discussed by the pane | 


noon luncheon and 


a national officer 


will include electro-mechanical (arc) 


machining, electrolytic ultra 
sonic machining and electro-spark ma 
Panel members will be M. I 
chief engineer, High Tem 
Alloys Div. of Firth-Sterling 
Steel and Carbide ¢ orp., Pittsburgh; L. 
H. Metzger, president of Super-Cut 
Chicago; W. L. Hardy, grinding 
engineer, The Norton Co.. Worcester 
Mass.; Arthur Kuris, president of Cavi- 
tron Equipment Co., New York City; 
and H. V. Harding, chief engineer, Elox 
Clawson, Mich 


Hm. i. Ne wport, instructor in manutac 


grinding 


chining. 
Judkins 


peratures 


( orp., 


Cor p 


turing processes at Purdue, will report 
on results of his research in 
Sections.” He 


will discuss methods and machines for 


spec ial 
Grinding of Geometric 


producing externally ground shapes of 


other than circular cross sections, such 
as squares, ovals. triangles and elipses, 
and the application of such shapes to 


product design. 

. C. Hockema of Pur 
due, will be the speaker for the dinner 
meeting which will wind up the all-day 
Purdue president Frederick I 


Hovde will welcome the guests at the 


\ ice president k 


session. 
noon luncheon. H. F. Owen, professor 


of mechanical processing, is general 


chairman of the conference 


A. M. Sargent Opens 
New Office in Detroit 
A. M. “AI” 


former president of the 


Sargent, founder and 
Pioneet | n 
gineering and Mfg. Co., who recently 
resigned his interest in that firm, an 
nounced he has opened his own con 
sulting engineering office at 10120 West 
MecNichols Road, Detroit 2] 

Sargent, a former national president 


ASTE, has 


industrial ex 


and one of the founders of 
more than 40 years of 
perience in every phase »f manufactur- 


ing from product design to cost control 
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Tool Engineering Day 
Scheduled for April 14 


Ll nder the ( mst »>orts 


f STH first J | 
\ thie oo ngineer y Da 


1h ibe New York ¢ 
\y i 14 Mi of e Creater New 
rerk, Lor | No rn New Je 
( Va Mid-Hudson a ka 
held t Ast} ty eet 
with ind iders at the Hot 
New ¥ ud ila 
wi ' 
cutive 
he HH S. Vance , il 
1 president of Stude 
ike ( | “4 Bend, Ind I n 
tant | lt detense iliza 
I ind Lt. ¢ K. B. Wolfe Ret 
president Oerlikon Tool & Arms ¢ ' 
America, A lle, No 
Mi Var iit mn ¢ i 
7 vitte tior ke ‘ . 
ently repor prod on tac 
eq i efense orga itio 


, elense othecia ind 

‘ ’ i preside ot the Aut 
le Ma t \ssociation 

Corer Wi ‘ i ! nang ener 
{ the “n iat Command at the 
time it mad 6-29 raid Japan 
lle ha i iast id of the | 
\ir | | ement Indu 
trial Plas \ir Materie 
Co ind 

Vhe ma eremonies will be 
loseph k. Ridd publisher of the New 
York Journa Commerce chairmat 
ot the board o American Bosch ¢ orp 
Springhe! Mass ind of Arma ¢ orp 


Harold S. Vance 





Boston ASTE Chapter 


Elects 


1953-54 Officers 


Boston New officers of the Bostor 
ASTE chapter, elected at the February 
meetit ire Wilfred B. Wells. chair 
man Karl ¢ Nowak first \ e chau 
ian: Walter Pohl econd vice chair 

in Thomas B. W ils secretary: Rob 
ert H Marsh, treasurer: Mi Wells 
delegate; J. X. Ryneska,. alternate: and 
( W. Christianson, ESNE councillo 

The technic al session Was presented 
by Geor R. Morin. chief sales engi 
eel Jones ind | “Onl Mactl rie Co 
Springheld. Vt. He discussed the newly 
established ed and speed standards 
esulting from. the engineered use ol 
cemented carbide tools. Olaf O. Pete 
son introduced the speaker 

\ special film feature on the making 
ind shaping ot stee] concluded the 
meeting Harry Midgley 





The building fund for a new Detroit Convention Hall got a boost when 


Harry E. 


Conrad, left, ASTE executive secretary, and A. M. Sargent, right, 


past president of the Society, presented a $1,000 check from the American 


Society of Tool Engineers to 
left, and City Treasurer Charles 


from citizens and industry 
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Acting Mayor Louis 
N. Williams. 
now stand at $5,350,000. 


Mariani, 
Contributions 


second from 
fund 


to the 


Executives Present 

New York Program 

New York City D. Wasse 
the Eutectic Welding 
Flushing. N.Y ind ¢ 
stant to 
Keuffel Esser Co.. 
the 


Rene 
president of 
lavs ( orp 


Ivins, Ji 


ass Lhe Vice 


Hob. 


featured Spe ake rs 


dent at 
N. J 
February meeting of 
York ASTI 

Mi 
istics and general application of 


He 


were 
the Create 
chapter 

Ivins spoke about the ¢ ira 
cloth in industry 


traced its 


the aireralt industry and outline 
ever-increasing acceptance lor pre 
ing engineering drawings, grids 


templates on sheet metal, forn 
die blocks and tool stock 

In his Mr. Wasse 
‘ x plained how welding was opening 


fields in the 


dis Ussion 


maintenance and desig 


machine tools. Examples wer 
from actual case histories where 
new chamtering and cutting elect 
have supplanted the lengthy grind 
and milling operations. Conventir 
designs changed to all welding ass 
blies have simplified casting, saved 1 


al. reduced weight. and cut labor c 


Mi 


pact ol salvage operations upon the 


Wasserman emphasized the 


fense effort Replacement orders 
diminishing at a speed in direct ra 
to the reduction of the scrap heap. 1 


and 


tion of the cost of replacement 


dies are being salvaged at a 


comprehensive maintenance progral 


many fit 


Robe f Frechn 


being established by 


ASTE Contributes to 
Detroit Building Fund 
Harry E. 


Conrad. executive secret 


of the American Society of Tool | 
gineers, and A. M. Sargent. a past pres 
dent of the ASTE and one of its fou 


ders, presented a $1,000 check to Acti 


Mayor Louis Miriani and City Treas 
urer Charles N. Williams, contribute 
by the ASTE to the building fund 

the new convention hall and exhibit 


building. 
The Society, the only 


technical 


mayor nationa 


society to maintain its head- 
quarters in Detroit, hopes to schedule 
its 1956 industrial exposition for the 
structure. 

Mr. Sargent, Detroit 
sulting engineer, is a member of th 


tor the 


new 
industrial cor 
Committee 


Citizens Advisory 


Civic Center, and planned the ultra 
modern design of the building whic! 
has won the approval of city officials 

City Treasurer Williams’ 


the $1.000 contribution raises the tota 


othce salt 
contributions received for the conventior! 
hall and exhibit building to approx 
imately $5.350.000 of the $7.000.000 1 


be subscribed by citizens and industry 
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An all-day area conference was 
Hotel in Toronto for officers of the Canadian chapters of ASTE. Meeting 


with them were Gerald A. 


Rogers, 
Putnam, assistant executive secretary 





February 21 at the Royal York 


a national officer, and Allan Ray 


of the Society. Seated, from left. 


are: John Snyder, Hamilton District; Charles Gareau, Montreal; Mr. 
Putnam: David Few, Toronto; Mr. Rogers: and William Shaw. Hamilton 
District. Standing: C. J. McDowell, Montreal; Douglas Cooper, Toronto; 
Albert H. Ward, London-St. Thomas; Cyril Mitchell, Niagara District: 
Albert H. Clarkson, Niagara District; David Heath, Windsor; David E. 
VMeCready and John Ward, Grand River Valley; and Erie Browne. Toronto. 


Evansville Members Tour 
Bernardin Bottle Cap Co. 


Evansville, Ind February activities 
the Evansville ASTI 


ded the annual election of ofheers 


chapter in- 
i plant tour of the Bernardin 
New ofheers selected are: Paul W 


| Arthur A. Ullman, 


ng. chairman; 
e chairman: John A. Race, se 


vice chairman; Carl Doughty, se 
tarv: Russell H. Wiberg. treasurer; 
Henry J. Pernicka. delegate. 
The dinner meeting. held at the Hadi 
Shrine remple. was attended by 101 
embers and guests. The business ses 
was followed by the plant visita 


Russell H. Wt iberg 
William Carr Presents 
South Bend Program 


South Bend flights 


nd rocket trips to the moon were dis- 


Interplanetary 


ussed at the February technical ses- 
on held by the South Bend ASTE 
hapter at the Izaak Walton League 
Club House. 

Guest speaker was William F. Carr, 
engineer with Lear. Inc. of Grand Rap- 
ls, who drew on his wide experience 
n working with guided missiles, auto- 
natic pilots and other related subjects. 
He said that a good many scientists feel 
that space travel may very well arrive 

the next forty or fifty years. 

The officers selected by the nominat- 
ng committee were elected unanimously 
by the chapter membership. James L. 
Kemp is chairman; Harold Housewerth, 
first vice chairman; John Berker, sec- 
ind vice chairman; E. J. Nelson, secre- 
irv; and Walter Prohaska, treasurer. 


E /. Nelson 
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Available 


SENIOR STRUCTURES AND DE 
SIGN ENGINEERS—If you would like 
to play an important part in the long 
range program for the development of 
practical designs for large forging and 
extrusions to be produced on the 
United States Air Force's new heavy 
presses, the Harvey Machine Co., Inc 
will be pleased to consider your in 
quiry 

Your job would be to work with 
aircraft engineers in the early design 
stages and assist them in securing the 
maximum economies in design 

You will have an excellent oppor 
tunity to promote sound design prin 
ciples and to anticipate and plan for 
future design trends in many military 
and commercial fields 

You should have a B.S. or ME 
degree, and at least eight years 
diversified experience in airframe de 
sign and structure. Send a brief 
resume of your experience and back 
ground to the Harvey Machine Co 
Inc., 19200 So. Western Ave., Tor 
rance, California 


Positions 











William Carson Addresses 
Election Night Meeting 
Oakland, Calif Nearly 100 members 
and guests of the Golden Gate chapter 
were on hand for the election meeting 
held February 18 Bellinis Restau 
rant. William M. Carson. industrial 


representative = tot the Carborundum 


Co., presented a lecture and movie on 
“Romance in Industry 

With David A. Gustafson as chair- 
man. the following men were elected 
to chapter offices: L. Dean Rouland, first 
vice chairman: Vern Gallichotte, second 
Ted N. Lindquist, seer 


tarv: and Raymond G 


vice ¢ hairman 
Reed. treasure! 


7 \ Lindquist 


Crosby Addresses 
Twin States Chapter 


( lare mont N H ( otter spe ike! ut 


the February 11 meeting of the Twin 
States chapter was Joseph !’ Crosby 
second Vice president ot ASTI who 


discussed the Society's first: Leadership 
Conterence. The dinner session was held 
it the Hotel Moody and attended by 
nore than 130 members and guests 

\ number of new members were in 
troduced by Harold Noves, Twin States 
membership chairman, and presented 
with membership pins by Robert Gay 
irea captain of the National Member 
ship Committee. Recipients were: Louis 
Helmich, Robert Hamilton, Robert Wy 
man, Arnold Cutting. Charles Murray, 
Raoul Pitre. Russell Bean, Proctor M 
Lovell, Philip Durland, Arthur Taylor 
Harry Melntosh, and Hermann Kreiss 
les of the Keene co-chapter 

echnical speaker was Louis G. Hel 
mick, works managet loy Mig. Co... 
Claremont, N. H.. who described meth 
ods and equipment required in coal 
ind metal mining. He showed a color 
film on hard reck mining which pic 
tured the mining of salt, iron, coal and 
limestone shuttle 


cars, loading machines, and mobile cut 


Various types ol 


ters were shown in actual operation 
\ plant tour of the lov Co. followed 


Stacey ¢ Farrell 


t 
I 


he meeting 


Klonowski Discusses 
Punch Failure 
\thanta—Meeting at Peacock Alley 
on February 16, about 50 Atlanta ASTI 
members elected new « hapter otheers 


ind heard an address by Edmund J 
Klonowski, sales manager, Punch Div 


Pivot Punch and Die Corp North 
Tonawanda, N. Y 
His discussion Lopre was “Pivot 


Punches Their Use and (pplication “ 
He pointed out the importance of proper 
punch design if a working tool of high 
productivity and long life is expected 
Outlining the reasons for early punch 
failure. Mr. Klonowski said they usually 
fail from flexure attending operation 
where misaligment and other conditions 
of improper tooling details prevail. Ab- 
normal flexure stresses have a propen 
sity to concentrate at changes in sec 
tion, scratch marks, and other impet 
fections which cause notch effect and 
which ultimately lead to punch break 
age loe L. Morris 


Walter Alvin Promoted 


Walter Alvin, member of the Boston 
ASTE chapter, has been promoted to 
plant superintendent of the Cummings 
Machine Works in Boston. He formerly 


held the position ol tool designer 
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New Officers Named by Chicago Chapter 
Granite State Chapter Names New Officers 
() Chicago—Harry Paine was elect 
é chairman of the Chicago ASTE chapt 
at the February 2 meeting held at 1 
. ae Keyman’s Club. More than 150 me 
bers attended the session. Other n 
named to serve for the coming ve 
are John Beck, first vice chairma 
HS Q. J. Onken, second vice chairman: 
hi vin Winkler. secretary; and Joe Kay: 
( treasurer. Trustees of the Marshall B 
\I scholarship fund are: Gordon Ben 
Frank Martindell and Tom Barbet 
\ i). 4 Viet Pechnical speaker for the progr 
M r sevOIed W. J. Kuhn, left, Giddings and Lewis was M. J. Kuhn, midwestern sales « 
lhe O beono Machine Tool Co., spoke on boring gineer, Davis Boring Tool Div., G 
\ | ( \p] tools at the February meeting of the dings and Lewis Machine Tool ( 
\I Chicago chapter. Harry Paine, right, Fond du Lac. Wis. He was introduce 


is the new chairman. ’ 
ee a . by Harry Conn 


Tri-Cities Plant Tour nas. Daren ainensans Steck type Wes 
tools. The main advantages of the bi 
Draws Large Attendance nace’ Mlintlien ‘ied: Maal dateneiaiiadiennlll 
litio Fast Moline. ] \ large attendanc: ease of insertion and removal "| 
peeds 1 feeds. grind of 215 persor was on hand for the blocks can be ground in the bars sin 
lay February 1] meeting of the Tri-Cities the bars have centers and can be allowe 
' ASTI rte New officers were elect to float by backing off the centralizi 
\ cle » and ed and the chapter participated in a screws. The bars and tools required fe 
ipple plant tour of the American Machine rough and finish boring a valve bod 
, oe * & Metals Co were shown Diameters were held t 
Gilbert Jording was named chaptet 0.005 inch in one pass and 0.001 in 
..% chairman, Robert E. Cannon, first vice In [WoO passes. 
Lehigh \ alley Members chairman: Maurice J. Ullman. second \ movie picturing the application of 
Kleet John DD. Folwell vice chairman; Rayburn M. Knabe block type boring tools to numerous 
secretary: and Dan MeKeon. treasure jobs supplemented the lecture 
\ , Pa. Otheers of the Le The evening’s activities began with {L. Winkle 
\ \STE chapter were elected dinner at the American Legion Club 
he ye eeting held at the Mr. Cannon presided and introduced R ‘ 
Hote I nip lo D. Folwell was Ml. Hammes, assistant to the general Birgbauer Heads 
Werner O. Miller nanager of the East Moline Div. of | Cutting Tool Assoc. 
first ce William Sehiebel American Machine \fter welcoming - 
Vincent Sealese the chapter. Mr. Hammes gave a brie Gorden Birgbauer, president of the 
K I. Mu — esume of the various products manu Super Tool Co., Detroit, was elected 
factured by his company president of the Cutting Tool Manufa 
| il program was presented [he tour included every department turers Assoc. at the annual meeting held 
\. | (ele manage of die sales ot the plant which turns out testing in Detroit. 
Carboloy Dep General Electr Lo machines, exhaust fans, precision § in- Robert H. Wolfe of the Arrow Tool 
Detroit. His bject wa The Use of struments and equipment for commer and Reamer Co. was elected vice presi 
Pun n Carbide Die n Industry cial laundry machines dent and R. S. Spencer of the Detroit 
Today lohn D. Folws Velvin Winterlin Boring Bar Co. was elected treasure 





Past chairmen of the Fort Wayne chapter helped to 
celebrate the tenth anniversary of receiving the ASTE 
charter at a special meeting held in February. From left: 


Everett Keese, Ralph Didier, La Mar Brant, John 
Davis, Leonard Roebel, Emil Mellin, John Astrom, 
Milton Kline, Paul Weitzman, and Cyril Grinrod. 
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Indianapolis Members 


Elect Joe Penn Chairman 


Indianapolis—Joe Penn was named 
airman of the Indianapolis chapter 
the election-meeting held February 
Well over 100 members and guests 
re present for the balloting. Other 
guiding ASTE 


chapter activities in Indianapolis are: 


othcers who will be 
loseph Enright. first vice chairman: 
led Harding. second vice chairman: 
Lloyd Turner, 
Denis White. delegate: Mr 
Penn, alternate: and Clarence Wetzel. 


Llovd Refer. secretary: 


treasurer: 


second alternate. 

The technical program was presented 
vy James B. Price, assisted by Fred 
Dischinger and Ralph Dunn. all of 
Haynes Stellite Co. Their subject was 


precision investment castings. 

Mr. Price pointed out the advantages 
of casting parts to their finished dimen- 
sions with little or no finish work 
necessary. As in the case of one small 
sewing machine part, the part was used 
is it came from the mold with no finish 
work necessary. saving 80 percent of 
the former cost. 

\ brief talk was made by Jack Hofeld 
of the Indianapolis Engineer’s Club who 
encouraged members of ASTE to join 


lis Organization. Joe Penn 


April, 1953 


Long Beach members welcomed L. 
B. Bellamy at their February meet- 
ing. Pictured with him in the top 
photo, from left. are: John Stans- 
bury. Ben Hazewinkel. Mr. Bellamy. 
and Frank Wallace. 

Left: Chuck Ward receives honor 
award for service to the Long Beach 
chapter from Mr. Wallace. 


Bellamy Urges More 
° "rE PD. ttt ° 

Active ASTE Participation 

Long Beach—-National ASTE. Pres 
dent | B. Bella \ was an honored 
guest at the February 12 meeting of the 
Long Bea h chapter He spoke to the 
group on “The In pact of Tool Engineer 
ing on Mode rm | conomy.” 
importance of each ASTE member pat 


ticipating 


stressing the 
ictively n his chapter to 
get the most out of his membership 


New otheers elected at the meeting 


are: Carl Blanchard. chairman: Carol 
Edson. first viee chairman: Vincent 
Kerns. second chairman: Larry 


LeRoy Hutchison 
Wallace. delegate; 


alternate delegate 


Pomerantz. secretary 
treasurer: Frank 
and John Stansbur 
The technical program was presented 
bv Vince Buerge of Wesson Carbide Co 
who showed a film on the production 
and use of tungsten carbide in modern 
industry. The movie proved to be a con 
crete illustration of one of Mr. Bellamy’s 
major points—*“Tool Engineering makes 
it possible to make the best use of the 
technical developments of the day.” 
William C. Irby 


Fort Wayne Observes 
Tenth Anniversary 

Fort Wayne—Past chairmen of the 
Fort Wayne ASTI chapter were honor- 
ed at the tenth anniversary meeting 
held February 11 at the Chamber of 
Commerce Building. Each one present 
spoke briefly to the chapter on the 
highlights of his term of office 

Several talented entertainers present- 
ed a program for the 60 members and 
the event 
Richard Spau 


guests participating 


New Haven Past Chairmen 
Attend February Meeting 
Ne Ww Have ai 


men were present for the February 
dinner meeting of the New Haven 

ipter held at the Hotel Garde Thes 
were: Gus Weldon, Al Pollard, Fred 


A number of past chai 


Dawless. Frank Shute. Dave Mathew 

sol and Rav Giftlord The evening's 

program included a technical se on 
id the annual election of otheers 


\ inanimous vote was cast or thre 


slate presented by the ominatin om 
mittee (,uiding New Haven ictivities 
thre next veat ire kn inuel Lull 


chairman lohn Rrozek. first viee chau 


lal Charlton Gilbert second vice 
hairman: Stanley Porritt ecretary 
George Grifhth. treasurer Mr. Lull 
delegate ind lor Benson ilternate 
delegate 


The guest speaker was 
MeShane. metallurgical engineer with 
the Cruicible Steel Co. He spoke on the 
Lop “The Effect of Molvbdenum = in 
Pool and High-Speed Tool.’ 

Edueation Chairman Russell Apple 
vate announced a lecture series offered 
in Mareh at the Mason Mechanical En 
Laboratory Subjects dis 
neluded: “Selection and Heat 
Treatment of Tool Steel” by J. Y. Rei 
del. tool steel engineer. Bethlehem Steel 
Co.: “Metallurgical Aids to 
Grinding” by Dr. Leo P 
sear hy and deve lopment engineet! Nor 
and “Machinability of Steels” 
by Maur J. Weldon. metallurgist. Henry 
(;. Thompson & Son Co 

Silas W. Becroft 


yineerimg 


Better 


} irasoy Te 


ton C.o.: 


Keene ASTE Members 
Hear Talk on Castings 

Keene. N.H The Keene affiliate of 
the Twin States ASTI chapter held its 
January meeting at the Eagle Hotel 
William Shuman. menager of the quo 
tations division. and Edward Broad, met 
allurgist. Hitchiner Mfg. Co.. Milford 
N. H.. were the technical speakers 

Mr. Shuman discussed the procedure 
in producing investment castings or pre 
cision castings. from the machining of 
the steel die to produce the wax or 
plastic model of the part involved. to the 
necessary finishing operations. He illus 
trated his talk with samples of dies 
wax models, parts of molds and fin 
ished pieces. 

Mr. Broad spoke on problems in- 
volved in precision casting and factors 
which influence the physical properties 
and the inability to meet some specif 
cations of these physic il properties 

Phe meeting was conducted by 
Charles Hanrahan 


yroup. who presented pins to several 


Philip H. McKinstry 


chairman of the 


new me mbe rs 
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Baltimore Members 
Klect Donald Wernz 


Balt \t la 
} , ) 
ore « 1) 1 We 
ASTI rt 
Othe ‘ } 
J \ ‘ 
h 1 ¢ 
Leh ta | 
Vi | 
‘ Mi \\ 
ith Ric 
’ ! Balt t i 
‘ ( \ | ‘ 
Balt 
Ni 1) ( ite \! 
} } () wt 1 eg 
Jehr-Ma ( 
| ™ 3 / LK 


Houston Officers Chosen 


at February LO Meeting 


Hlousto \ t 110) memb 
t ac ASTER cl 
hie 1b Mila H 
\ { | e eV ! 
‘ al er 
"be ' | 
5 H. O. Traughh chai 
Hs«. Bosw first vice hal 
1. WOH | secon 
i 1 DD. Baillere ecreta 
i | | le. tre rer 
| il talk preset t 
the topic | ind Out 
le the Grinding Whee Speaker was 
Robert C. Fisher. manager of the E1 
neering ‘se ce Dept Products Dis 
Cincinnati Mil ind Grinding M 
Ine Cc. 4.8 








Ihe high school winners of the first semester contest in mechanical drawing 
sponsored by the Rockford chapter were entertained at a plant tour of th 


Fairbanks-Morse Co. in Beloit, Wis. 


industrial arts department at East 


At the back: H. C. 
High School; Walter Lewis, chapter 


Maitland, head of 


education chairman: and Bruce Lundgren, chapter chairman. In front 


Kav Strites. Kenneth Backman, Alan 


Hirth, and Emery Lloyd. 


Monosmith Discusses 


Die Block Milling 


Davtor The technical program for 
February 9 meeting of the Dayton 
hapter was sponsored by Sundstrand 
Machine Tool Co The firm’s director 
ot plivst il researc! | B VMonosmith 
presented a discussion on die block mill 
ing and Frank Suchanek spoke on mag 
netic holding devices 
The dinner meeting. held at Sutt 
miller’s Restaurant was attended by 
140 members and their guests. One ot 
the highlights was the annual election 
of otheers With Richard Miller is 
chairman the following men were 
chosen to serve for the coming vear 


Rov Dusseau. first vice chairman: Vi 


Bohl. second vice chairman: Francis 
Eberling. secretary: and Warren Brown. 
treasure! Richard Blair was name 


delegate and Mr. Miller alternate 


On January 12 about 50 members 


drove to Troy Ohio. tor i plant VIS! 
tation at Hobart Brothers Co 
We. J. Killinger 


The technical program at the February meeting of the Dayton chapter was 
presented by Frank Suchanek, second from left, and L. B. Monosmith, 


third from left, of the Sundstrand 


Machine Tool Co. Shown with the 


speakers are R. A. Miller, left, newly elected chapter chairman, and R. M. 


Blair, chapter delegate. 


Riddiford, Dennis Folkerts, Ronald 





Available 


TOOL AND MACHINE DESIGNERS 
—One of Cincinnati's largest perma 
nent design firms has openings in their | 
own office for experienced machine 
product and tool designers, and de 
tailers 

Recent engineering graduates or 
students will also be given considera 
tion. These are permanent positions 
with a substantial, stable leader in 
the field. We can offer top starting 
wages, modern working conditions 
paid holidays, vacations, and other 
benefits. Our policies assure varied 
experience and unusual opportunities 
with a future 

New employees would be expected 
to settle on a permanent basis in Cin 
cinnati. Please send resume to Cincin 
nati Designing, Inc., 8120 Blue Ash 
Ave., Cincinnati 36, Ohio 


Positions 











Elect John Rotehford 
Worcester Chairman 


Harry S. Conn, chief engineer. Scully 
Jones & Co., Chicago, was the technical 
speaker at the dinner meeting of Wor 
cester chapter of ASTE held February 
3 at Putnam and Thurston’s Restaurant 

Among the 65 members and _ their 
guests present were Richard A. Smith, 
past chairman of Hartford chapter, and 
Robert L. Gay. area captain for the 
National Membership Committee 

The following slate of — officers 
was presented by Ralph Baker, chai 
man of the nominating committee, and 
elected by vote of the members: 


John F 


J. Furman. first vice chairman; Adam 


Rotchford, chairman; Louts 


Kosciusko, second vice chairman; Irving 
England, secretary; and Andrew Peter- 
Roland Ljungquist, 
retiring chairman, was elected both 
ASTE delegate and ASTE Councilor to 
the Worcester Engineering 
Ralph Baker was named alternate dele 
gate. Harold F. Thompson 


son, treasurer. E. 


Society 
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Wichita Chapter 
Welcomes ASTE Officers 


Wichita National Officers’ Night was 
Februarv 11 by members of the 
ASTE chapter Sper al visitors 
cipating in the meeting program 
P Harold I Collins national secre 
for 1952-5 Howard C. MeMillen, 
irer for 1952-53: and W 
| i il aire I ot 
ST 
A < thee speakel Mir Collins re 
highlights of his experiences in 
while icting im an advisory 
dustry mobiliza ary meeting. Seated, from left: 
ool industt 
Ie ii a Bales, first vice chairman, 1952-53. Standing: 
; J. H. Jansen. second vice chairman: A. 
\ Ord \sso first vice chairman: W. E. 
g is t treasurer, 
t tor the chapte 
_ ° ri. 4 
R " pe eee ea four New Plant of 


R. O. White. first vice chain 
ernate delegate: James H 


United Aircraft Corp. 


oe Windsor | ( Some 
second vice chairman; Waltet ey ; 
bh in third ce chairman Nor 
: : Pant ASTE pa 
Vatkins. seere _ — ot teal os » Ha 
re ton Standard Div.. | \ ft Co 
Officers Named erty ngs 
i | nt tou i 


by Toronto Members 


toHeaded by David Few as of the Soe 
new slate of Toronto ASTI session 
ned at the February 4 Omer A. Ging is named « 
d in the Oak Room of the hairmat Ke rr. Ro f 
Station Cliff Farr was elected iirman: R ( 
chairmar Bruce Fairgrieve chairman: He y Gott secretal i 
vice chairmal William H Harry W \ i er. H 
\eatherhead, third ce chairman: Ket Kurvl \ | leleg 
secretary ind Eric Browne ind Omer A. ¢ iternat 1 
cate 
Hydraulic Tooling in Industry, was An « irly | I e company 
issed by the technical speaker, R teria was followed 1 tour of thecal 
H Behrend tor gs superintendent catt prope lle i turing and asset! 
) Ene. Co !. WeKinney Ric ly dep H ( 





Propeller assembly operations at Hamilton Standard Div., United Aircraft 
Corp., are explained to members of the Hartford ASTE chapter who toured 
the new plant at Windsor Locks, Conn., on February 3. 


April, 1953 


Burnham, third vice chairman: 





Guests of the Wichita chapter and the new officers are shown at the Febru- 


E. M. Pearne, DoAll Co.; H. E. Collins, 


national ASTE officer: W. G. Ehrhardt, national ASTE director; and H. J. 


Norman Watkins, secretary ; 
A. Reddy, chairman; R. C. White, 
and P. R. Hess, 


New Officers Elected 
by Pittsburgh Chapter 


Pittsburgh 


the Pittsburg 


One hundred members of 
1 chapter met February 6 
it the Sheraton Hotel for the annual 


When the ballots 


vere cast and the votes counted, | ] 


lection of ofheers 
Brozek was named chairman: Elwood 
W. Weissert, first vice chairman: R.S 
Mason, second vice chairman; H. W. 
Bray. secretary, and John L. Sullivan, 
treasure! 

Materials Handling” was discussed 
by the technical speaker, L. J. Johnson, 
Mathews Con 
Elwood City, Pa 

BE. L. Caughey 


Richard Niebusch New 
Cincinnati Chairman 


Richard B. Niebusch was 


chairman of the 


issistant sales managet 


evor (C.o 


Cincinnatt 
| 


elected 
ASTE chapter at the February 10 meet 


Cincinnatl 


ing held at the Engineering Society of 
Cincinnati. Other ofheers who will con- 
duct ASTI 


Veal ire 


activities during the next 
Jose ph ( Maezer. first vice 
Robert M. Shumway. sec 
Frank Heap, secre- 


tarv: and John H. Elfring,. treasurer 


chairman 


ond vice chairman 


Program features included dinner. a 
movie on the lumber industry and a 
technical lecture Guest speaker was 
L. D. Richardson 
ind divisional sales managet Eutectic 
Welding Alloys Corp... New York, N.‘ 


Louis H. Schumann 


we lding consultant 


Frederick Preator 
Elected ASTE Chairman 


Salt Lake City The new chairman 
of the Salt Lake City ASTE chapter is 
Frederick Preator who was elected to 
the chapter's highest office at the Febru- 
ary 13 meeting. Serving with him are 
Rav Hogan, first vice chairman; Harry 
lodd. second vice chairman: Joe Oviatt, 


secretary: and John Bennon treasurer 
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Hamilton Distriet Chapter 

Elects 1953-54 Officers 
Hamil ) At the annual ele 

‘ ‘ H ifn iton Distric 1 
ipter held February 13 Clarence | 

iimer wa named to head ASTI if 
tie ’ ‘ oming veal Serving 
t! ire lohn M Snvder first 

Frank Johnson. second 
rhairt J ose pn \ she Idon third 
fe ‘ Littl Harry B Ward. —erc4re 
I Ra 1) (, Fechnay treasurer 
\\ Vs 1 Gee e ( " 
7% cm 
still i } 

4 photograph taken of the speakers’ table at the February 13 *“Members’ Night 

k was en by Jack meeting of the Hamilton District chapter shows, from left: J. E. Yorick, pa 

’ t lorema! Hamilto chairman; William Shaw, chairman; William Dawson, past chairman; Claren: 

Work Studebaker Corp. He spoke or Bulmer new chapter chairman; C. A. Fisher and F. O. Johnson. 

juality control and how it is applied t 

if ! Ve issembly line 
Nii \ tlined thre four pas 1 7 
Ree ae “ f i poadagger ate Ed “a National Officers Visit 
ies . ‘ ” t ndrews past chairman ot the = a - , 5 eel 
irts, telling how this chapter San Gabriel Valley ASTE 
ithered statistically , ; , . ; 
‘ Deliver ne the technical address Was Azusa, Calif Ninety-seven member 
now t is pores to mn : 
el | Dr Stewart Fletcher chief metal and guests, representing » industria 
o corrections carl 
lal ] lurgist. I itrobe Steel Co.. Latrobe. Pa.. plants lo« ated in the San Gabriel Valle 
— si , ; who was assisted by William Meé arty, were present for the February electio 
ee - sales engineer with the firm. Films il meeting of the San Gabriel Valle 

ASTE Representatives lustrated their presentation which was chapter of ASTE. 

Visit Portland Members followed by a spirited question and L.. B. Bellamy, national ASTE pres 
oF inswer period dent for 1952-53: Ben Hazewinkel. 
Portla 1 Me Chree national ofhcers : ‘ -7 £9 

ASTI ' eal New oflicers of the chapter are: Faye national director for 1952-53; Wayne 
were apecia guests i thie . 
; — B. Taylor, chairman; Harold Chaplin, Ewing, member of the National Mem 

February meeting of the Portland chap : 

\ ; ; ee first vice chairman; Harold Hopkins, bership Committee; and Ralph Chrisse 

tlenading the session ele at : } 
Ca] Hotel | h P second vice chairman; Howard Stevens chairman of the Los Angeles chapter 
ma ole were osenn 
“aes ' secretary: and Frank E. Thomas, trea: were honored guests at the dinner meet 
rs econd vice presiden reraia . , , 
. iret Clifford B. Smith ing held at the Rainbow Club. 
\. Roger tant secretary-treasurer 

. > »* Veg Y T 

1 Robert Gay irea membership cap Otheers elected are Peter Carte! 
of the National Membership Com Del alla Named chairman: Lincoln Mager. first vice 

the . \ chairman; Ed Cutler. second vice chair 
The program included brief talks by Sales | lanager man; Nevin Byrd, secretary: Irving 
itional officers, the annual electior Ernest N. DeLalla has been appointed Greensides, treasurer: and Ed Smit! 

. | 

{ otheers 1 technical lecture’ on sales manager of Cox Engineering & alternate delegate. 

Mode Developments in Tool and Sales Co.. Detroit manufacturers and On February 11 a number of mem- 

Die Stee d the presentation of the distributors of industrial hydraulic and bers, headed by Chairman Carter. took 
ipter’s most valuable member award lubricating equipment He has been 15 college students to Los Angeles to 
lhe service pin. presented annually sales engineer with the company since attend the Pameco Welding show 

hie ible member of t Port 1949 Peter Carte 

Nearly 100 persons turned out for the February meet- Peter Carter, newly elected chapter chairman; and Ed 
ing of the San Gabriel Valley ASTE chapter. The can- Smith, 1952-53 chairman. Standing: Art Hoagland, 
did camera snapped a few of them while they were at) 1952-53 second vice chairman; Ralph Chrissie, 1952-53 
dinner. The left hand photo shows a more formal chapter chairman from Los Angeles; Irving Greensides, 
grouping of chapter officers and the four guests who treasurer; Warren Prince, 1952-53 program chairman; 
attended the session. Seated, from left: Wayne Ewing, Nevin Byrd, secretary; Ed Cuttler, 1953-54 second vice 
National Membership Committee; Ben Hazewinkel, a chairman; and Lincoln Mager, 1953-54 first vice chair- 
national director; L. B. Bellamy, president for 1952-53; man. The meeting was held in Asusa. 
} 
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Obituaries 








William H. Bruening, a 


dent of the Bruening Products 


lormer! 


ind a member of the Rochester 
of ASTE. died on January 29 
in Fairport, N.Y., at the 


of 72. He had been ill a vear 


nter 
prt 


s home 


1938 Mr. Bruening helped organize 
Bruening-Winans Corp. to manu- 


iircralt parts He became sole 

in 1945. After selling the firm in 

19. he joined the Todd Co. in Roches 
nd later joined Stever-Locke Spe 
ties, Ine is a mechanical engineer 
\I Bruening began his career in 


] 


is an apprentice for an outboard 
company in Detroit. In 1907 he 
Rochester where he was as 
ited with a number of firms, in- 
the Kellogg Mfg. Co. and the 

ot Tool Works 
Archibald N. Goddard, 80, a founder 
iirman of the board of Goddard 
Goddard Co 
rs and milling-cutter engineers, died 
iary 24 at Key West. Fla. He was 


harter members of ASTE 


Detroit manufac- 


He held honorary doctorate degrees 
Wavne University and Worcester 
Polytechnic Institute. He was a charter 
mber of the Engineering Society of 
Detroit and a past member of the Amer- 
Society for Metals 
Mr. Goddard was also a life member 
the American Society of Mechanical 
Kngineers. He held the office of treas- 
of the Detroit chapter at different 
He was founder and first presi 
Michigan Mineralogical 
Society and served as a trustee of the 
Cranbrook Institute of Sciences, Bloom 
d Hills, Mich 


He resigned as president of his firm 


dent of the 


becoming board chairman, in 1947. A 
on, Emmons A. Goddard, assumed the 
post he left 


ice president of the company 


Another son, Lewis H.., is 


John A. Hayes, chief tool enginee 
for the Draper Corp., Hopedale, Mass.. 
lied on January 22 after nearly 30 years 
if service to the company. He was 64. 

Mr. Hayes was promoted from assis- 
tant chief draftsman to chief tool en 
gineer in 1943. A graduate of the Mas- 
sachusetts Institute of Technology, he 
was a member of the Worcester chapter 


of ASTE. 


John M. Macrae, 65, manager of the 
Deroit office of Greenlee Brothers and 
Co. since 1935, died on February 12 
while on a business trip in Rockford, 
(ll. A resident of Birmingham, Mich., 


Mr. Macrae was a member of the 


Detroit chapter of the Society. He had 
been associated with Greenlee Brothers 
for 20 vears 


April, 1953 


aca 


Fred J. Schmitt, far right, a national director of ASTE, swore in charter 
officers of the Louis Joliet chapter February 17 at a meeting at the Hotel 
Woodruff, Joliet, Ill Repeating the oath of office are; Harold Zierke, 
far left, secretary; Francis Bowers, treasurer; Jack Stacy, second vice 


chairman; and Harry Moffat, chairman. Don Stanfield is first vice chair- 
man of the chapter. 


—Harold Zierke 


More than 400 members and guests of the Northern New Jersey chapter 
turned out for the annual dinner dance held February 6 at Donahue’s 
Restaurant in Mountain View, N. J. A heart roast beef dinner and a pro- 
gram of top-flight entertainment highlighted the affair. Corsages were 
presented the ladies from the chapter. Pictured, from left, are: Arthur 


J. Wojtowicz, treasurer; R. Wilson Ryno, secretary; Carl L. Slonkosky, 
entertainment chairman: Clyde C. Shannon, chairman; and James Allan, 
past chairman. —Anthony F. Cuoco 


The first group picture taken of the new Houston ASTE officers shows: 
Paul Langdale, treasurer; J. D. Bailleres, secretary; J. W. Hindman, Bis 
second vice chairman; H. G. Boswell, first vice chairman and H. 0. Traygh- 
ber, chairman. 


il 
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Frank Elliot Heads 


Los Alamos ¢ chapter 


Hawes and Ewing Visit 
San Diego ASTE Meeting 


Los Ala VM The latest deve San Diego—Among the 125 membe 
Perec t proce g of alu I ind guests who were on hand for t 


February meeting ot the San Dieg 
chapter were Leslie } Hawes cha 
man of the National Public Relatio 


(oommiuttee and Wayne Kwing. are 











' ; rades of al captain with the National Members! 
, | . = Committee The evening's ictivities to¢ 
tretchir stance w j place at the El Morocco Club and 
' ind finishing. His lecture was illustrated Hi. L. Tigges, past national presi- cluded dinner, a technical session, a1 
ith movie ind umber of de dent of ASTE and a past chairman the annual election of othcers 
About i) ember _ a of the Poledo chapter, presents He ided by \ | Crom as chairn } 
gu scholarship to Robert W. Fern, Uni | a ae ; Sa 
| ’ P ; Lilie re ul mies’ t its Vik 
ling ©) ¢ rhe oO Alco versity of Toledo student. “ys , DI : : 


Mi nded the t chairman Jack MeClur second vik 
ical sessio eld at the Los Al o : , 7 chairman Kenneth Mee secretary 
i allie Tigges Awards Toledo's ind Clarence Boyle, treasure: 
portic } eet , | ted P ‘wo S oan . 1 tect! al program was presente 
| \ portio é g was dev Annual ASTE Scholarship ie SRCRINERS PROREED Tee pres 
to the ' , ection of off S, by William R. Richards of the Pacif 


| ee , loledo Phe il : Olarship oO} . a He 


Telephone and Telegraph | 





| if batt I | { “SR 
; \ ae oa oa ae Meado m vas — = on the topic “Microwave Radio Trans 
| I. | in: Rol lH iN le ae a as Sa, 
1) Inission Clyde l Gi 

‘ 1 t ) pre ient of ASTI 


vom hes : Recipient of this year’s award was Rob- — Nashville Groups 
imme, se } : ert W. Fern, an engineering student ; ; 
Hawk. treasure: 4 - : ig Hold Joint Meeting 








it t niversity o oledo. Qualifica 
Herman J. Von St stone for the two-hundred-dollar scholar Nashville \ total of 125 persons 
ship include good academic standing tended the January 20 meeting spo 
Niaga ‘a District Chapter ind participation in extra-curricular a res jointly = ve es ‘¢ —— 
athe : tivities of American Society o 00 ngineers 
Names 195: 4 Officers The presentation was witnessed by American Societv of Mechanical Eng 
Welland, Ont At the innual ele¢ more than 80 members and guests at the neers, and American Institute of Ele 
tion of officers held February 5 members Maumee River Yacht Club trical Engineers at Vanderbilt Univer 
of the Niagara Dictriet chapter named Phe technical program was presented sity Bruce Bayer, vice chairman ol 
the following men to lead ASTE activ- by Prof. W. W. Gilbert. instructor in ASME. and J. M. Pinkerton. chairmar / 
ties during the next year: Albert Clark the production engineering department of AIEE, were among the society ofhcers 
on, chairman: Cyril Mitchell. first vies it the University of Michigan and a present for the technical session 
chairman Harold Crawford second member of the National Education Com Speaker for the evening was Dr. H. B 
vice chairman; Gordon Bishop, seer mittee Speaking o1 ‘Application of Osborn, Jr national officer of ASTI 
tary ind Kdward Donegan. treasurer Machinability Research.” Prof. Gilbert and technical director of the Poces 
The meeting. held at the Barclay Hotel explained how laboratory experiments Div., Ohio Crankshaft Co. Dr. Osbort 
was attended by about persons help industry in overcoming problems spoke on induction heating and showed 
Phe guest speaker was N. C. Tavlos in the industrial shop. particularly in movies covering his topt \ lively dis 
rvice eng Pe | istman Co kK ng prope! machit ng ot new ¢ lements and cussion pet od followed his GiIscusslor 
port, Tenn. He discussed “The Stor illoys C. C. Hartwig J. E. Riordar 
) Pes g sound and lore 
wie | llustratior 
ler K ‘ i plastic very 
| t Weighing ilf a 
I I s made tro 
I tion whi dissolved by a specia 
process 
Football helmets are now be ig made 


trom this mater il Movie film is inl 
other applic ito! as are irrigation 
tubing, telephone sets, vacuum cleaner 


iccessories, door handles and knobs 


The product has brought unlimited 





possibilities to tool engineering. East 
man has i mold that produces four 


reflectors every 45 seconds. The parts 
come out with a smooth finish whic! 
looks lik highly polished steel when 
they are metallized. While the cost of 


this tool is quite hig 





h. the resultant 


product is economical due to the hig! Technical speaker at a joint meeting of the Nashville chapters of ASTE, 


production of a finished part which re ASME and AIEE, was Dr. Harry B. Osborn, Jr., second from right, a na- 
: quires no buffing or polishing tional officer of the Society and technical director of the Tocco Div., Ohio 
Crankshaft Co. Shown with him, from left, are: John Gipson, ASTE chair- 
W m A. Yaeg man, J. M. Pinkerton of AIEE and Bruce Bayer of ASME. 
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‘lohawk Valley Members 
‘leet with ASM Chapter 


N. ¥ At a joint meeting with 

e chapter of ASM held Febru 
Mohawk ASTE chapter heard a 
<sjon on the heat treatment of steel 
yr. Morris Cohen of the Department 
Metallurgy. Massachusetts Institute 


discussea the hardening 


tempering of steel in terms of the 


ral changes that underlie these 


treatment operations. Recent in- 


ito t the martensith trans 


rey ewed | mphasis 


es ot te IT) pe ring 


overn the ultimate combination 


operties obtaining 


optimum 


ott toughness ind = dimensional 
Ls] chapter otheers elected at the 
y include Ear! Wheat. chai 
Nick Kenney. first vice chairman 
English second vice chairman: 
Paul Lyman. secretary Albert Del 
was named delegate ind Dick 
CK ilternate delegate 
lanuarv meeting teatured a buffet 
‘ irranged = by Bernard Legro 
uv the courtesy of Syracuse Sup 
( Held at the City Club in Utica 


echnical 
|. B. Kennedy. 
ts. Carbolovy Dept General Ele 
Co.. Detroit. He spoke on “Cement 


progran was presented 


manager ot produe t 


( rome Carbides. 


Raymond .B. Hurley 


Hilton Van Phipps 
Elected Pontiae Chairman 
Pontiac Mich 
i maw Valle y 


Three members from 
ASTE chapter. Gler 
William Bailey and Warner 


Remington. were guests at the February 


S 
Fitzgerald 
ection meeting of the Pontiac chapter 
attended the 
ner session held at the Old Mill 
lavern in Waterford 

Hilton Van Phipps was elected chap 
Other 


More than 100 persons 


chairman for the coming vear 


cers ¢ hosen in lude I rit \ | ricson 


st vice chairman: D. H 
John 
irv: Ernest La Forest. treasurer: R. J 


and J. McDonald 


Inman. second 


ce chairman Fitzgerald. 


secre- 


Hayward. delegate: 


lternate delegate 

lhe technical program was presented 
vy Chester S. Johns. industrial engineer 
lhe Cross Machine Co.. Detroit. He was 


issisted during the 


discussion period 


Thomas Evans. Robert Read and 
david Dumond 
he topic for discussion was “The 


\ itomation Story i Mir lohns devoted 


s lecture to the conditions under which 
iomation may be used. the benefits that 
derived and the problems that 


ay arise T. R. Gibson 


iy be 
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St. Louis Chairman 
makes service award to Henry R. 
Rebesberger at 


Huchzermeier 


February meeting. 


Three Montreal Speakers 
Review Telephone Tooling 
Montreal—S« 


Montreal ASTI 


members and guests were present for the 
February 12 meet eld at the Tee 
nical School to t LISCUSSIOT o 
‘Progress in Telephone Tooling 

The progra \ presented by three 
speakers trom the Northe Electric ¢ 


Ltd.. Montrea ( \I Foster NI 1) 
Johnson ind (, \ K ( inh \I 
Foster 


acted as 
One phase of f progral hi 

lighted the rapid owth in the tele 
phone dus > ted ip thre 
various problems tf t have been ove 
come by special u Increased pro 
duction of tele] ) nstruments was 
itlustrated by ‘ e tly n th ‘ 


ofl Norther Klectric ( 


MeClellan Visits 
St. Thomas Meeting 
Ont W. B. MeClella 


ot Thomas 


a national director { the Society for 
1952-53 was special guest it the 
February 19 meeting of the Londor 
St. Thomas chapter held at the Terrac: 
( lub Phe SeSs1Ol was attended by ibe if 
(5 members and guests 

At the annual election of otheers held 
that evening. Lo Jenson was name 
chapter chairmal! Fred Lewis. first 
vice chairman: Al Trueman. second vice 
chairman: John A g. third vice cha 
man: George McR secretary i] 
Rov Brown. treasure Al Ward w 
named delegate il be Smith ilte 
nate de legate 

Fechnic il spe iker tor the evening w 

Bristol. sales engineer Pi 


Robert 
Punch & Die ¢ 
N. ¥ His subject was “The App 
tion and Uses of Pivot 
The speaker was introduced by M 
Trueman d thanked by W 
Lvons. Mr. Ward was chairman for 


evening Rob t 


Old Timers’ Night Scores 
Success in St. Louis 
Willis ] Potthofl was 


elected chairman of the St 


St. Louis 


| ous ¢ hap 


ter at the election meetit vy held Febru 


ary o at the ay Soto Hote 


Serving with 


him during the coming vear will be 


Irwin J. Schumaier, first vice chairman: 
Harold \ Zimmerman second Vice 
chairinan Richard D. Bardes. seere 
tarv: and Oliver L. Seott. treasurer: | 


P. Huchzermeier was named delegate 


and Mi 


delegate 


Potthofl was chosen alternate 


Chairman Huchzermeier presented the 
Rebes 


berger and gave a short history of the 


service award pin to Henry R 


hapter. The activities of the past yea 
were reviewed by William Scheer 

The theme of the technical program 
was “Old Timers Night 


‘first’ for the chapter. Program 


establishing 
inother 


shared by three 


Nieman ol 


( ompone nt= Cro 


responsibilities were 
speakers 
\utomotive Clarence 
Miller of Me isuregraph Co ind lou 
Greenblatt of Greenleaf Mig. Co 

Mr. Nieman spoke on 


ernie Precision 


“Tool | hyvihect 


ing of the Past and explained how 
iss production methods were begun 

without Lhe advantage ol extensive 
emmeeril Knowledge 


In his discussion on “Tool Engineer- 
ing is We ee It Today ; Mi Miller 
transportation and modern 


how profitable tool 


told how 
oOnveniences prove 


enxineerine ts 


Mr. Gree 


neering in the 


nblatt. discussing “Tool kn 
Future explained the 


eed for more opts al equipment and 


electronics and how 
iclear energy is being made usetul to 
the tool engineer and related other new 
which “are 


Harold it 


developments important to 


Rachmar 


vineerimyg 


Long Island Members 
Elect Arthur Cervenka 
(Carden Citv. New York The election 


‘ ( lapter othcers tor 1953-54 was thie 


ghlight of the February 9 meeting o 
the Long Island ASTE chapter held at 
the Garden City Hotel 

Arthur Cervenka was chose 
ter chairman and alternate delegate 
Bennett. first vice « 

(,eorge Mel ugh set 
Joh Hatter “¢ I Max 
wsurer: and Shk MI 



































Arthur Kuris Explains 
Ultrasonic Machine Tool 


} \ N 
( 
‘ ( 
' 1 
} Ne 
i] 
\i K | | 
\ 
{ 
AN i 
i 
( thie 
1) 
I 
{ Y ‘ . 
t 
t 
he ot tro pom) 
lifieat 
‘ 
i ‘ t 
| 
} 
t 
being shaped 
Wit en 
\ \ i t 1 
f | 
’ “> " 
itt l 
ks the | 
thie vibt itions 
) weet 
( lose x £ 


Olaf Hammer Presents 
Potomac ASTE Program 


\\ t 1). \bout id me 
? ! ipte ‘ e pre 
bs e election é g 
ld el Hotel. Unanin s 
{ he tollowing ot 
( ML. Beck. chair il Wil 
| i first vice cl i i 
\\ | | ad Vice nal i 
Albert FL S ecretary: James M 
( e. trea Willia kK. Jor lele 
te ( \l Con iiter! t 
lelegate 
\ ilk ¢ t ila | plat 
t y mac ‘ was given bv Olaf | 
Ha t ea representative (met 
ca Pul ix Co Chicago He ce 
bed the versatility of the Pullmax 
ichine il showed i movie filmed 
t the tirm's ome plant in Swedet 
WW | the development ind 
f the novel machinery 
E. C. Aus 
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There were smiles all the wav around when the new officers of the Roches- 
ter chapter had their picture taken at the February election meeting. Bottom 
row: William B. Kamola. second vice chairman; John Lawrence. third vice 


chairman; Donald F. 


Kohler, chairman; and Charles DeMartin, delegate. 
lop row: Ford M. Sears, treasurer; Ralph Vigma, secretary; 


Ik lovd W eed 


and James Palmer. members of the executive committee; and G. K. Sick. 


first viee chairman. 


e following members were elected to 
<erve is otheers tor the comimg vear 
Stanley P. Cook, chairman; Henry J 
lesmet lirst ce chairman Richard 
Fitzgibbons second — vice chairman; 
Felix Adams. secretary: and J. Harry 
Keller, treasure 

Kugene Roth, chan in ot the Greater 


Ne “ York chaptet! was a uest at the 


neeting and invited Mid-Hudson mem 
lool Engineer s Day 


Speakers Discuss 
Press Applications 


Elmira Three films des¢ ribing Deni 
son hydraulic presses, were shown at the 
technical program of lmira chapter s 


February meeting. Guest speakers trom 


the firm were H. M. Borror, field en 

neer, and Francis R. Springer. eastern 
aivisions managetl Phe \ explained and 
showed various wavs of using Denison 


presses and conducte | a discussion 
pe riod 
Elmira members held their annual 
election of ofhcers at the meeting and 
ee! * 
i i 
Edwin C. Bates ¥, 
was named | w~ hd 
chairman of the 
Elmira ASTE Tose 


chapter at the 
annual election 
of officers. 





a: 


Bates for their 1953- 


4 chapter chairman 


selected Edwin ¢ 
Serving with him 
are Charles Roe. first vice chairman: 
Francis Shepherd, second vice chair- 
Michael 
1. Buffalin, treasurer: Raymond Ban- 
held, delegate and Mr. LeMaire. alter- 


iate delegate Raymond Banfield 


man: Arthur Green. secretary: 





Kohler Elected 
Rochester Chairman 


Rochestet Speakers at the Februa 
session of the Rochester ASTE chapt 
were Marine Staff Sergeant L. F. Ma 
well who showed films taken in tl 
South Pacific during World War II a: 
James Lathe an 


who presented i program oO 


Pipton, Cincinnati 
lool Co.. 
“The Cincinnati Tray Top Lathe.” 
About 100 members and guests wet 
present for the technical meeting an 
the annual election of officers. Donal 
F. Kohler was elected chapter chai: 
man. The men serving with him are 
G. K. Sick, first vice chairman; Williar 


B. Kamola,. second vice chairman: Joh 


Lawrence, third vice chairman; Ralpl 
Vigna, secretary: and Ford M. Sears 


treasurer. Charles DeMartin was named 
delegate and Mr. Kohler was named al- 
Hagberg, Floyd 
Weed, and James Palmer will serve on 


ternate. Sherman 


the executive committee 


Paul Brun 


Donald McMillan Heads 
Saginaw Valley Chapter 
Frankenmuth, Mich.—Donald A. Mc 
Millan was named chairman of the 
ASTE chapter at the 
annual election of officers held at Zehn 
der’s Hotel. Other new officers are: A 
W. Blackmon, first vice chairman; S 
\. Mathews. 
Charles E. Bierwirth, secretary; Harold 
W. Snider, treasurer; Clyde L. Fanning 
delegate: and Michael Skunda, alter 


nate delegate. 


Saginaw Valley 


second vice chairman: 


Guest speaker for the evening was 
Dr. Stewart G. Fletcher, chief metal 
lurgist, Latrobe Steel Co. He spoke on 
the selection and heat treatment of too! 
\ movie was shown on 
“The Story of High-Speed Steel and 


Die Steels.” Ben Phillips 


and die steels 
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ke 


Vilms on Verson Presses 
shown by E. J. O°Connell 





(nt Feature speaker at the 
neeting of the Grand River 
ASTE chapt was FE. J. O'Cor 
the Verson Alls | Press Ce 
go. He spoke presses 
fe » o wo fil illustrate | 
Na S 
| ‘ K qs ved 
tl qu yperations pel 
i t Val . 
s of  differer es and 
£ s vith iterial 
th fh f and back 
t ) - t Wee eel 
iInique ethods of scrap 
i 
plete ool ge tor the nayor 
nts of the Maytag washing ma- 
was pictured in the other film 
pes otf presses were seen opel! 
th material flow from press to 


ng carried out bv 
The tec 


means ot 
hnie il pro- 
stimulat- 


riod 
W. H. A. Laml 


ided with a 


ind inswet! pe 


Instructor Addresses 


Santa Clara Chapter 


Meeting at Red Coach Inn 
and guests of the 
ASTE chapter heard 
made by Stanley 
Cope, Acme School of Die Design 
Bend. Ind He 


processing and designing dies 


the more 
1 
members 


i Valley 


echnical 


LOO 
Clar 
iddress 
gineering South 
*ke on 
r deep-drawn stampings 

\ nominating committee was chosen 
the slate for 


t otheers 


the annual eles 
William Forbes 
chairman. assisted by Richard 
(Andrews and Bud Weaver 

The 


“S10! were 


select 
0 Was 
imed 
business meeting and technical 

preceded by dinner 
i illiam Lanvon 


Rhodehamel Speaks on 
Multiple Spindle Tooling 
“Multiple Spindle 


Tooling” was the subject 
Robert R. Rhodehamel, general 

inager. National Acme Co.. Cleveland 
when he spoke at a recent meeting of 
the Fairfield ASTE chapter 


About ‘80 members and guests attended 
+} 


Bridgeport. Conn. 
discussed by 


sales 


County 
ie dinner session held at the Hitching 
Post 

Mi 


Inn 


Rhode hamel stressed the 


savings 
} nvolved in multiple tooling as com 
pared to single tooling He also dis 


issed tool life and showed some very 
excellent different 
of multiple spindle machines 


Toh n Bodnar 


slides ot the tv pes 
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Coming WIRETINGS 








Boston April 9. 6 p.m... New ;' ‘ 
Mutual Ha Principle of Meta Pro} 
Cutting” bv M. C. Shaw P, 


( HICAGO Api | i Kevmal ~ Club 


VALKEI 
rlobe Steel 
im 
NASHVILLI April 21. BL & W. Cate 
tel Monarch Lathes | 
Monarch M 


ERBOROLGH 


d Machine Tool bv a repre 


\e 


“Caging bv W. | 


of research. Shefheld 


CINCINNATI 
Steel” by A. F. Sprankle, Timke . 
Steel & Tube D W 

( y 


Pina 


(_LEVELAND \pi { dies \ hit 
COLUMBUS \p 6:30 p.1 Colun 

bus Maennerchor The Or ind ie 
Abuse of Twist D =’ by D. R. Pas 


kev. service representative The Cleve 


’ 
| LDVIONI 
lenburg 


April 14, “Graphite Tool ting 


“BURGH 


Dpscot Hotel 
Hand] ng bv ¢ lement N \ lis 


irbide Corp Pittsbur | 
April 9 Plant te 
Tube Co 


St... Milwaukee 


la Pi 


epre 


opran 


sentative ot the 


ine lool Lr 


ORLEANS \pr 


ot \ WA Swasev Ca 


irnet 
April 13, 6:30 | 
Hotel. Charlotte 
the Most Out of 
the Fabrication Processe 


chief 


NA 


Stainless St 


Hoppe I 


ble Steel Ce 


April 8. Ladies’ Night 


PORTLAND. Me April 10. 7 p.m 


Bangor Mi ‘Mate 


sales enginee! Brodie Indus 
land Twist Dr Co.. Cleveland, O Trucks. Ime Malden. Mass 
Demian f ~— program will be preceded by a 
: rae to ot the istern C.orp yaper 
trial Diamonds and Diamond Tools 7 the | p. Pay 


by a representa Molina Indus 
trial Diamond Co.. In SAN 
1 

Granp River Va } Api Plant 


tour oft \ ( VW 


Specialists To 


Hartrorp—-Apr f 
Auditoriun ‘Tool 
Lathes” by Mi 
manage! Monarel 


Machine Tool 


Hartford Ga 


room ind Tracer 
Brandenhe 


Machine Tool Co 


HoustTo* Apri ()} 6-30 " . Ber 
Milan Hotel. “Productior 
Problems” by Harry Con 


oineer, Scull lones and Co Chit 


SPR 


INDIANAPOLIS A) 4 The Hvdro Roon 


form. A New Kit Machine 1] 
by K P Ma I ( innatl M 
ind Grinding Machines. Inc 


Llir el 


LittLe RuHopy \p 2 ‘Carbide Ap Vr 
pli itions in Various Turning Oper 
tions” bv Will i P (oomey, gener il | 


superintendent Rice 


Worcester Ma S 


l 


Steels” by L. VV. Kla 
director otf research loc 
Allegheny Ludlun 
Francisco 
SCHENECTADY 
rg. sales ind Their Use fo 
Krank Clark secretary 
Keuren Cx 
NGFIELD—-April 7 Tool Failu 
nd Tool 
Riedel 


Barton Corp Wi 


scheduled for 2 1) 


4 CLARA VALLEY \pri 
Palo Alto 


m Longbarn 


\pri oF 


roubles 


Bethleher 


chemical en n 


) 
Per 
rial 
ims 
trial 


lant 


Mill 


6:50 



































Ane esting ’ uy 
wling gale 
hal ist ook the house was a rt 
pine blows dowt icross the road 
Dari the mont the long awaited 
rete Dubois. COM of Swartz 
Prod \ esult. had news « 
i erstwhile 
‘ e | inv moon sicle 
‘ | we ron Detroit cl ipt 
] I vhich thank i lot Wit 
Pete krnest) Johnson t Chieage 
sitl | ey hange 1 reminisce 
ot 1 tual wquaintances inv the Wind 
City \ enpovable vet-togethet 
Also a t from Ed and Mrs. Raves 
kd being a charter member of Golder 


(,ute et pile ind jolly well liked hy 


of triend Through him. got a 
quainted with Carl Peterson, chief tool 
engineer with Mereo Nordstrom Valve 
(ao ind ving in Coneord which 


iburb of Walnut Creek or vice versa 
Also. and hoping Um reading my notes 
iright mothe Walnut Creek ASTEet 


by name Chet Tarne recently n tron 


(hhicagea ind now with Kaiser Steel 
Visits Railroad Shops 


Thanks to Evans Porter sales eng 
neer with Moore Machinery Co. and 
member of Golden Gate chapter. en 
joved an extensive visit through the 
Southern Pacific company s Sacramento 
shops. There. T. Ek. Malloy, Asst. Supt 
of Motive Power which means the Big 
Wheel in railroad cireles—turned the 


emeeeing over to Ernest (Barney to 
s trends Stapeley an old-timer 
whose se TVICE stars would equal the 
stripes of a retired master sergeant 


What impressed me the most was the 
difference between “then” and now. it 
sO happening that | put in my lick in a 
locomotive shop way back when. Then 
the typical railroad shop was reminis 
cent of William’s cartoons—and_ are 


! Howe vert one learned i 


they nostalgic 
let 

Basix manutacturing procedures 
haven't changed materially. but modern 
automatic tools and good housekeeping 
put the SP shops in a ¢ lass with a well 
ippointed toolroom Then too, diesels 
have changed the picture considerably. 
apropos which l was somewhat sur- 
prised to learn that they're cutting out 
honing of engine cvlinders. Instead. the 
evlinders are bored to a fine surtace 
finish and then chrome-plated. The re 
sult is greatly extended life 

On invitation from both Golden Gate 
ind Santa Clara Valley chapters had 
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CWS 


By Andrew E, Rylander 


e pleasure otf attending their joint 


itive meeting. held in San Mateo. 


exec 1 
it which Prex Les Bellamy was guest 
of honor Adding to the occasion was 


1 coincidental surprise visit from Dire« 
tor Ben Hazewinkle. Public Relations 
choman Les Hawes ind Wavne i wind. 
Ist VC of the Natl Program Com’tee 
Me. | ran on split ticket. first being 
neluded in the Santa Clara group by 
Vince Diehl but) finally claimed for 
(colden Gate by Ted Rohrer 


Prex Bellamy spoke “ofl the cufl <0) 


to sav. outlining Society procedures and 
inswerimng pertinent questions Lett 
everybody considerably enlightened 
ibout the national ASTI picture \s 


in aside, we organized a crew cut club 
charter members including myself. Don 
Locke ind Karl Bues with I I 
Rock) Roskowski as model for style 
les Bellan \ Was hace an honorary 
member 

\t the Golden Gate February meet 
ing. Wm. M. Carson of The Carborun 


dum Company was commentator for a 


‘Romance in Industry” 
put out by Carborundum. Actually, Mr. 


sound movie 





Election of otheers for the con 
vear included Dave Gustafson. D 
Roulund, Vern Gallichotte. Ted | 
quist, and Raymond Reed as chairn 
Ist V.C., 2nd V. C., secretary. and tre 
urer in the order named, all unanimor 
voted in a credit to the nominat 
committee headed by past ch’man | 


Berlien. Ted Rohrer. immediate | 





ch’man,. was elected delegate. with 


Raves alternate. All good men 


New Friendship 


Extending my acquaintanceships. 
to know Sanford Wixson of Yuba M ' 
Co.. whom Ive seen a number of tin 
but somehow got confused with likeal 
kd Harper with whom I was co-direct 
some vears ago. Wonder where Ed 
now’ And speaking of likeable gu 
there's Hans Metz of Golden Gate ch 
ter who is highly popular with his f 
lows He has to be or they'd ha 
shot him long ago. -Anyway Hans 
rated a topnotch die man and. fro 
what I heard. has just gone into an « 
lensive plant expansion. How about 
article for THe Toot Encineer, Hans 

Well. that’s about all for now. TI 
wind has died down while I’ve bee 
writing and | want to go out and vie 
the carnage. In closing. however 
might suggest that. in the previous let- 
ter. | mentioned a big Mesta_ boring 
mill at Westinghouse Sunnyvale plant 


and just to show vou that | wasn't eX 





f 
Carson gave a well-rounded and inte aggerating I'm submitting a pic fo 
esting talk on abrasives and their ap which thanks to Carl Albrecht. Quite 
plications: that ind the excellent a merry-go-round! See vou agai 
movie, rounded out the technical session sometime 
Employes of Westinghouse Electric’s western headquarters plant at Sunny- 
vale, Calif.. celebrate installation of one of the largest machine tools in } 


the world at a luncheon “round 





table.” On the turntable and super- 
structure shown, called a horizontal boring mill, giant slabs of steel will 
be cut to precision for an air compressor being fabricated at the plant. 
The largest piece of rotating equipment in the world, the compressor is 
destined for an U. S. Air Foree wind tunnel at Tullahoma, where it will 
whip up gales exceeding the speed of sound. 
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Sa ee Oe CAPES 





News in 








Metalworki 








ITANIUM INCREASE PLANNED 


DuP tanium 
mdducing < inde 
Newport. Del. plant, and is 

juied to beg shortly at the 
Moor, Del. plant. About 13.500 
tol | tal I sponge ire 
gf x \ ears as a 
\ ) wi ! was 
pue ‘ g 
- i I 7 
i | ’ ss wi ! 
iy eTce I ! The 
o s I elted and tl 
g ) ( { 
¢ pr reas 
creasing the facilities it this 
) sé tanium metal’s 
ilities for defense as well 
i ippiications Allovs of 
ire dy developed have heer 
l nget ti some present 
le being 40 percent lighter 
the have the advantage 
ng highly corrosion resistant 
ill t sa wa 
N pilot-plant quantities of 
nee metal were ivailable 


LEASE A LIFT— 
YALE & TOWNE STARTS 
RENTAL PLAN 


\ novel nationwide plan which per 


| 
dustrial lift and 
fork trucks and allied equipment rather 


isers to le is¢ in 


in buving them has been announced 
tly by the Philadelphia Division of 
Yale & Towne Mfg. Co. and C. 1. 7 


Corp the industrial financing sub 
liary of C. I. T. Financial Corp 
[he sponsoring organizations ex 


plained that the leasing plan will help 
any enterprises meet their expanding 
production and service requirements 
vhile avoiding the substantial capital 
nvestment required to purchase ma 
rials handling equipment 
The plan enables factories, ware 
houses, railroads and others to obtain 
iterials handling equipment by pay- 
monthly rentals as the machines 
ire used. Under the program, the field 


sales organization of Yale & Towne’s 


iterials handling division at Phila 


delphia will negotiate leasing agree- 


ents for equipment with potential 
isers. C. 1. T. will then purchase the 


required equipment from Yale & Towne 


ind lease it to the user for an agreed 


period of time. 
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This mammoth press tie rod gives an indication of the machine to come. 
Twelve rods similar to this 152-ton one will be used on the 35.000-ton 
and 25.000-ton closed-die forging presses being built by E. W. Bliss Co. 
as a part of the Air Force Heavy Press Program. Seventy feet 
and with a maximum diameter of 45 inches, the rod, forged from a 


long 
250-ton billet. has been rough machined and now awaits final machining. 


An 18-in. hole bored through its entire length provides greater stiffness 
and improves stress characteristics around threads of the main tie rod nuts. 


NEW HOME FOR TOCCO DIVISION 


loces ) () ( ikes room for the division ofhees. blue 
(Co. has wrk in its new I print room, engineering othces. photo 
structed fa , ch was 25 ontl graphic room, metallurgical and chem 
n the plant d const tion stage ical laboratories and several othe 

The pl t mpany facilities The building 242 
ouses the 1 ifact gy area, gener yy 300 ft in dimension, is of monitor 
laborat eas. but a type construction to simplify operations 












Trinst FINGER 
[firs 00 


$4,2 





Ys 


They’re Precious ... and Costly! 






<4 Eject 
by AIR 


not with fingers. 

























Feed by AIR AMPUTATED FINGERS 
not with fingers. w_¥ COME HIGH! 
ee ze figures are based 

maximum rate of 
LITTELL Illinois Workmen’ 0 
Pres-Vac SAFETY FEEDERS “men s Com- 


pensation from Division 
Blanks fed from a safe of Statistics and Re- 



























: : Sea 
distance of 14 inches. oo llinois Indus- 
: Pres-Vac operates from compressed ‘e Commission 
air at 45 Ibs. pressure which passes Figures for s 
LITTELL through a venturi to create a vacuum ome 


States 
AIR BLAST VALVES are higher.) 


Pieces forced out 


AIR DIVISION 
safely by air. 


Blank parts weighing 
up to 2 Ibs. are blown 
out of press witha 
standard Air Blast 
Valve. 


Write 
for 
DETROIT ANI CLEVELAND catalog 






with Safety 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-119 
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Get the 








12 


Send us the coupon 
and we'll have your 
Threadwell Distributor 
get your FREE copy 
to you! 


0 


facts of life 


(TAP LIFE, OF COURSE) 


with 


THREADWELL'S 


56 PAGE 
FACT FILLED 
AP MANUAL 







THREADWELL TAP & DIE CO. 
GREENFIELD, MASS. U.S.A. 


I'd like copies of the new Tap Manual. 


NAME POS 








COMPANY _. 








STREET 





CITY TONE ces GEO 








i ee ee | 
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FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-120 






TIP TO INDUSTRY ON THE 
ENGINEER PROBLEM 


More than 300 educators and ji 
industry representatives considered t} 
critical problem American indust: 
faces in trving to hurdle the gap be 
tween the increasing demand for er 
gineers and the declining supply. TI 
meeting came at Northwestern Un 
versity s Technological Institute an 
its annual College-Industry Confer 
ence As a result of discussions 
number of suggestions were offere: 
which could be the life net to hold ar 
industry together 

[wo major facts of our industria 
world, and which form the problen 
are that each year the nation needs 
for replacement alone, an estimate: 
30.000 new engineers In 1953 col 
leges are expected to graduate about 
24.000—and this number declines to 
19.000 in 1954 and to 17,000 in 1955 
[hese figures were presented by no 
less an authority than Clarence | 
Deakins. dean of students at Illinois 
Institute of Technology. who went on 
to point out that in addition. the prob 
lem of recruiting engineering students 
is hampered by the fact that industry 
itself is in direct competition with 
colleges for the high school graduate 


The very hoy who possesses the me 


chanical skill and interest to justify en 
gineering education. is the one at 
tracted to high-paving industrial jobs 


Parents may find it difficult to finance 
the education. so instead urge him to 
take advantage of the attractive jobs 
One solution to this specific problem 
was through freshman _— scholarship 
programs. At present. such programs 
are mainly available to the junior 
and senior students. 

Another suggested way to beat the 
engineer shortage was through training 
and using of skilled assistants. Titus 
G. LeClair, manager of engineering 
for Commonwealth Edison and Public 
Service Co. of Illinois, pointed out that 
requiring an engineer to handle all the 
details of his job is “our greatest 
source of wasted engineering talent.” 

The proposal for this situation was 
to give the engineer the help of a tech- 
nical assistant, draftsman or clerk to 
relieve him of this paper and nontech 
nical activities. A skilled assistant. 
who may be a technical institute grad- 
uate or have one or two years of col 
lege, then permits the “scarce” engi- 
neer to turn quickly to other assign- 
ments without going on to do the 
detail work. 

Mr. LeClair appealed to employers 
to alter their organizations to accommo- 
date this type of technical assistant, 
promising a working return of 10 to 
15 percent increase in the engineer’s 
effectiveness. At the same time, mor- 
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problems may smooth out since | 
engineer probably is better satis- | 
hecause of better use made of his 
cal skills which obviously opens 
opportunities for his advance- | 
Rv the same token, the techni- | 
issistant or clerk, who didn’t have 
opportunity to get a college edu- j 
in the field, is happy to work in | 
field which furthers his training. 
s work to his liking 
Speaking in the same vein. Prof. Kurt | 
Wendt of the University of Wiscon- 
member of a panel on “Educa- 
ind Training.” said that if weet 
» men were encouraged to take} 
ears of training to prepare them 
for industrial positions which 
ire much less training than is ex- } 
ed of engineering students, we can 


increase our technical forces and 


the supply of engineers more ef 


vely 


INGENUITY SOLVES PROCESS 
PROBLEM IN A HURRY 


With an eye toward the value of 
orporating their own parts in their 
jig and fixture design, process men 
Morton Machine Works recently 
ed a rush demand for a _ replace- 
ent drill jig by using six of their 
ndard catalog items; three pieces ot 
ld rolled steel and standard replace 
le bushing for its construction 


The urgeneyv with which the jig 


- 


was 
eeded ruled out heat treating and 
grinding. Specifications called for a 
7 in. hole to be drilled and reamed 


DOWEL 
USED FOR KNOCK OUT 





in a rectangular steel blank. This hole | 
was dimensioned from two sides of the | 


blank with limits of plus or minus 0.005; | 


rate of production, 120 per hour; ma- | 
chine available, Walker-Turner bench | 
drill of 44 in. capacity; and tooling | 
ind unloading had to be rapid. | 

A single cam, equipped with a 4% in. | 
dowel for knock-out solved this need. 
Utilization of two rest buttons and one 
button jig foot answered the need for 
hardened and ground wear and locat- 
ing surfaces. 

Through engineering ingenuity, the 
problem was met with a satisfactory | 
solution with a total elapsed time for 
design and building of less than eight 








ABOUT [usol. —THE ALL-CHEMICAL METAL-WORKING SOLUTION 





FROM F. E. ANDERSON OIL COMPANY, INC. * PORTLAND, CONNECTICUT 








A PREDICTION 
on the shop of the future 


No head colds—No dermatitis — 
No offensive odors—Clean floors — 
Clean hands and clothing —Fresh air 











Working conditions in the shop of the future will be as attractive 
as your office. Labor will have little cause for complaint. Produc- 
tion will move smoother and faster. Good housekeeping will 
help hurry along that happy day—good housekeeping furthered 
by the use of Lusol in your machine tools. 


REDUCE ABSENTEEISM . ... Lusol won't irritate workers’ 
skin; it’s as safe as soap. Lusol doesn't smoke, even under extreme 
pressure on high-speed cutting operations; there’s less likelihood 
of head colds and the general atmosphere is brighter. There's 
nothing about Lusol, in a machine that’s kept clean, to cause 
disagreeable odors. 


BOOST EFFICIENCY ... Workers like the neatness of shops 
where Lusol is employed. Machines kept clean and served by 
this all-chemical metal-working solution don’t gum up; Lusol 
actually removes old sludge. Floors stay cleaner; Lusol isn't oily, 
so you don’t have the expense of non-slip compounds. Wives of 
workers newly introduced to Lusol have been known to say, 
“You must have a new job; your clothes stay so clean now.” 


SPEED PRODUCTION ... Lusol’s more rapid cooling permits 
much higher speed machining. The less frequent tool grinding 
and fewer grinding wheel dressings required, the elimination of 
degreasing operations, all contribute to faster output by men 
and machines. Your costs are lower because production is higher. 





THIS FREE BOOK i | 








hours. 
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... gives case histories supporting the 
above statements. It also tells you how to 
clean machines and put Lusol to work in 
them. For a copy, write F. E. Anderson 
Oil Company, Inc., Box 213-K, Portland, 
Connecticut, 


TO THE POINT 





F.E. ANDERSON OIL COMPANY, INC. 


Box 213-K, Portland, Connecticut 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-121 
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“Pete just won't talk with any one but a Columbia man since he hit a 


production high with SUPERDIE 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. (700 


Producers of fine tool steels— High Speed Steels 
Die Steels—Hot Work and Shock Resisting Steels 
Carbon Too! Steels. 


WRITE FOR wes 


fastener 





























FOR FURTHER INFORMATION 


USE READER SERVICE CARD 





NEW FIRM TO TURN OUT 
NONCIRCULAR GEARS 
What is believed to be the wor 





| sil = \ youre 
ti les oy il i ta ‘ 
circular gears, fas De — I 
Fred W. ¢ inningha B eS « I 
: s the automation by Dr. Cunt 
i i ta lard ore S per 
eing operated DV al | eT 


engineering and manutacturing help 
any who need such services hn conne 
tion with noncireulat geaw©rs 


According to the founder. the demar 


for such a facility has bee great 
lagnihed in recent years by the urgens 
! e ethcien 4 I | N« 
circular gears in the past lave hee 
ivoided by equipment designers due 
six months and longer having been 
quired to get the steel masters in 
special nxtures which were necessal 
to the cutting of such gears DV pas 


ethods. Today the less efficient substi 
tutes which have been used cannot b 
tolerated in rangefinders and mar 
other instruments Now. too, subst 
tutions are unnecessary since tast, ac 
rate. automatic means have been devise 
to eliminate need tor metal n 
i preliminary step in production of not 
circular gears 

Dr. Cunningham (Sc. D sa resident 
consultant to Arma Corp... Garden City 


ind Brooklvn N. ¥ subsidiary 


American Bosch Corp ind continues 
in that capacity. He is widely know: 
particularly for his work in automating 
a variety ot detense systems and 


iutomati spectrophotometry lor precise 
color measurement 
New business will be conducted at 5¢ 


Hubbard Avenue. Stamtord., Cont 


ITALIAN MANUFACTURER 
OPENS BRANCH IN STATES 


One of the best known in this coun 
trv of the Italian manufacturers of ma 
chine tools, the Macchine Industrial 
Soc. Acc.. makers of the Cervinia line, 
has recently opened a branch ofhice in 
New York. Address of the firm is Misa 
Machinery, Inc., 1 E. 53rd St 

According to the announcement, the 
irm will sell to d ilers ar 1 distributors 
in the United States, and. in addition 
the branch will be a source tor service 
men for the equipment, who have heer 


trained in their own tactories 


MEEHANITE MOVES 

The Meehanite Metal Corp. an- 
nounces recent purchase of a building 
at 714 North Ave New Rochelle, N. 
Y., and is now installed in these new 
headquarters. In addition to complete 
othees, the building includes enlarged 
laboratory facilities for experimental 
melting, chemical and physical testing 


ind photomicrographic studies 
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Tools of Today .... 





the conhdence ot the operator ind al 


Bor ing Machine 
_ 
owin full conceniration pon pro 


= machine is a No > Wavy Ly pe 


with a vertical indexing eight-sta- 


luction 


The operators field of vision is un 


l 


hxture Phe low mounting position obstructed by the two guard arms which 


the fixture on the way unit facilitates av be arranged in a varietv of wavs 


handling of a heavy awkward part. to suit specific applications. They can 


lexing is hand-operated with location he 


tormed <0 as tO swee ~ directly ovel 
rolled by an air-operated locator pin the lower die or to guard the front. the 


back. or the side of the die. or. a com 


wal 
iated bv a toot valve 


bination of these positions 
Features of this press guard are 
simplicity. ease of installation, needle 


bearings to insure long life rugged 





construction throughout and positive 


trom the danger area as the ram starts safety for the operator Made by 
to descend So natural is this motion Cooper Wevmouth Ine TT Noble 
that protection is positive increasing \ve Bridge port 8%. Cron TT 4. 12a? 





Tooling mounted on a No. 218 boring 


ead includes cross feed unit In stroke 
perations consist of turning and plung 
1 chamfer. The table hits a positive 


stop and the cross feed operates with 





forming and blending two radii 





ls 
ind generating a tace 


Forty individual borizing operations 
ire performed on each part with a total 


:, Pw 
vele time. including loading and un > se linet Tin tiadittn etait ta tli aat tatlia 


oading, of 12 minutes per part — - but 


Phe table is interlocked with the cross . = 
nd unit so that it will not srt the A ertence Cannot be Copied 
ire clear of work. Also. the table is 














eed unit so that it will not start tl 


More than a quarter-century ago MARVEL invented and 


nterlocked with the fixture so that the basically patented the MARVEL High-Speed-Edge Hach 
evele cannot be started until the part Saw Blade the UNBREAKABLE blade that increased 
hack sawing efficiency many-fold 


= properly indexed Ay | 
Every MARVEL Hack Saw Blade ever sold has been of that 


\ pe destal push button control panel basic welded high-speed-edge construction, with constant 

n , ro mg » ye SXPE SNCE aug 

illows the operator to control the ma improvements from year to year, as EXPERIENCE aug 
mented the Know-how 


chine at a point close to the loading sta MARVEL is not “‘tied”’ to any single source of steel supply 


and has alwavs used the best high speed steels that became 
available from time to time as metallurgy progressed When 
as-and-if finer steels are developed—and are proven com 


' 


tion. Cycle is completely automatic after 
the Table In button is depressed. 


Made by the Heald Machine Co.. mercially practical for welded-edge hack saw blades 
Ay ; m. reg dless of cost or source 
Wencemer 6, Mase T-4-1231 Se es ee ee ee 
Chere is only one genuine MARVEL High-Speed-Edge! All 
other composite or welded edge hac k Sa Ww blades are 
> ‘ ‘ — ‘ . merely flattering attempts to imitate without the ““know 
| ress Swe ¢ p Guard how” of MARVEL EXPERIENCE 


Insist upon genuine MARVEL High-Speed-Edge when buy 
ing hack saw blades—-and be SAFE, for you can depend 
secondary operations on power presses upon MARVEL. They have been “‘tested’’, ‘‘pre-tested”’, and 
“‘re-tested’’ by thousands of users for more than a quarter 


This safety guard for forming and 


has up to a four-inch stroke. The sim 
plicity of design of the guard and its 
positive action will convert any press 
within this range from a dangerous 
machine into a safe one, according to 


the manufacturer 





\ctuated by the press ram, two 
guard arms with a sweeping motion 
push the operator’s hands safely away ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Ave. - Chicago 39,U.S. A, 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-123 


April, 1953 123 
































and Drilling... 





Engineered and built to your 
specific production requirements 
from our basic standard com- 
ponents, Jarvis Multi-Tappers can 
be furnished for any type of drill 


press available. 


We invite your inquiries—let us 
assist in analyzing your tapping 


and drilling needs! 


Send for our catalog featuring 


Jarvis Multi-tappers 


For Multiple Tapping 





MULTI-TAPPERS 


NEW FEATURES OF 
JARVIS MULTI-TAPPERS 


include: 
@ Aluminum case — Jig bored. 


@Gear driven— positive action, 
silent drive. 


@ Ball bearings throughout. 
For : 


eo, 
* 









he 


WHEN POWERED WITH A JARVIS TORQOMATIC DRIVE THE JARVIS MULTI-TAPPER 
PROVIDES THE MOST EFFICIENT AND PRODUCTIVE MACHINE IN THE FIELD. 


THE CHARLES L. JARVIS CO., MIDDLETOWN IN CONNECTICUT 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-124 


124 





Saw Blade Welder 

\ larger capacity portable band sa 
blade welder has been announced | 
Brennen Mfg. Co., 076 59th St.. Brook 
lvn 20. Designed to butt-weld all blade 
from lag to “4 inch, it permits a wid 


range of work from intricate intern 


tool ind die to power cutoff saws 





The band saw blade we Ider will han 
dle practi ally all requirements of the 
band saw user. Its welding facility for 
all types of band saw blades reduces 
filing time. because it cuts close to the 
line. Complete instructions are printed 
on the name plate and simplified con 
trols assure uniform results 

There is a built-in grinder designed 
to remove flash from the weld. and 
double gage for checking thickness of 
weld on flat saws. Because of its port 
ability. it is possible to service a bat 
terv of band saws with the welder 
However the removable back plate 
facilities permit permanent installation 
when desired. 

Welding jaws are constructed of 
solid copper and the unit is housed in 
a welded steel case with gray wrinkle 
finish. Dimensions of the Brennen 
welder are 7°4x12x7 inches. Weight is 
31 lb. The welder operates on 110 volts 
a-c. 60 eveles. and has an 8-ft. cord 


T-4-1241 


and plug 


Diamond Wheels 


\ line of Star Dust diamond wheels 
and hones is announced by Ace Abra 
sive Laboratories. 250 West 57th St.. 
New York 19. A specially developed 
bonding method gives the wheels maxi 
mum efficiency, according to the com- 
pany. The bond is hard enough to hold 
the abrasive properly. yet dissipates at 
a rate calculated to keep the abrasive 
surface always even. The diamond 
wheels and hones come in all types and 


sizes, T-4-1242 
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Recireulating Valve 
} 


! 


o that may be 
ny strea viding applica 
g water oil and 
2 | now 1n 
=i gt corporates a combina 
fu . ples and O-ring 
g lt s claimed that a positive 
ned and that 
ads and internal wear are re 
¢ se oO! al 
i sti pring seating 
rin ltiple ball pres 
i oO lened wedi 





reports 


recent 


indicate minimum pressure drop 


j full pipe orince 


+} > 
e g-1nch SIZ¢ 


flow characteristics 


now be ing produ t ad 


Phe valve 


steel or N\ ivy bronze 


valves 


s available 


in cast 


alumi 


Bronze and 


are cadmium 


plated 


roughout 


tilable tor 


Flange 


eithe: 


connes 


male 


tions are 


or female 


ead adaptation 


For information write Ardee 


Mfg. 


ar 840 North Seward St los Angeles 
T-4-1251 
Rosin Core Solder 

\ rosin core solder, active yet non 
orrosive, has been developed by Fed 
ited Metals Div American Smelting 
nd Refining Co.. New York. Tests show 
that the spread of RTS 200 solder is 
1) percent greater than that ot con 


ventional rosin core solders. according 
to the company. Oxide films and cor 
osion products on the parts being sol 
lered need not slow down operations 


because this solder pierces suc h retard- 


ing agents taster than ord 


linary solders. 


the RTS 200 


Despite the activity o 


flux at soldering temperature there is 
no harmful corrosion residue when 
ested under the high humidity con 


687 


litions of military specification MIL-S 
72. The flux in the solder is just as 
ictive after standing for long periods 
s when used immediately 


The chemicals used in the rosin core 


solder have no toxicity factor 


T-4-1252 
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POWER TOOLS 


include: 

TAPPING ATTACHMENTS 
TAPS - FLEXIBLE SHAFTS 

AND MACHINES 

ROTARY FILES 

TUNGSTEN CARBIDE 

REAMERS AND MILLS 
DRILLS - BORING BITS 


TAPS 


AN INDUSTRIAL TAP FOR INDUSTRIAL USERS 


have “Custom Made” 
Cutting Edges at 


NO EXTRA CHARGE 


7 7 2 


er | 


i} 









‘7 


| ’ 
| 





PULLEY 
TAPS 


NUT 
TAPS 


HAND 
TAPS 


44994 


Fit 
TLILLELLLLEL 














“Custom Made” 


means just that! Accurate 





indexing and precision machine grind- 
ing of flute and spiral points on Jarvis 
Taps produce a tool in which ALL the 
cutting edges do their share of the work. 
Our 
makes it possible for us to control for 
your PARTICULAR NEEDS the amount of 
hook ground in the flutes. Specify Jarvis, 


highly accurate fluting process 


and you'll always have “Custom Made” 
Taps designed to do a specific job super- 
bly well. 


Send for complete Tap 
Catalog now—also name 
of your nearest Jarvis 
representative. 



























permit last ind easy grindin ol tor 


Grinding Attachment 


relief, radial relief. form and rad 
relief together, tapered cylindrical ai 
straight evlindrical Cutting tool 

be produced or reworked is held 

collet or between dead centers and re 
volves on its own axial center. Wher 
full length of spiral cutting tools is 1 


be ground for both torm and radi 











relief. the Circularity grinding attac!} 


ment travel is similar to an OD grind 


) ‘ er rey . : 
= | er, which insures fine finish, back tape 
‘ kK olle 1 by ul 
ind accurate size 
R j ~ ar 
pt 2 Literature is available from Detro 
, et attachment 


Reamer & Tool Co.. 2830 E. Seven Milk 
Road, Detroit T-4-1261 


Toggle Clamps 


Many arrangements for the clamping 
































' spindle are offered in the Knu-Vise 
line of toggle clamps manufactured by 
i Lapeer Mig. Co.. Lapeer Mich. 
The most universal arrangement for 
the clamping spindle is provided by 
' clamps with the channel bar. These 
clamps readily permit the location of 
the spindle any place along the bar 
No brazing or welding is needed. The 
force of the spindle is at 9O deg to the 
channel bar. 
2, 
we: . \\ 
2 
6% | 
ROLL FORMING MACHINES 4% 
3% 
PUNCH TYPE CUT-OFFS LOCK SEAM TUBE MILLS 
\, BASE PLATE 
‘ (Optional) 
When the clamping force is required 
to be at an angle to the channel bar 
the spindle is installed in a bolt bush 
ing which is brazed or welded at the 
{ required angle any place between the 
two members of the channel bar. 
For angular clamping with lighter 
ARDCORLOY TUBING ROLLS forces, smaller clamps are available 
AND FORMING ROLLS with the closed bar. For these clamps 
? 4 P the spindle is installed in a bolt re- 
To Your Specifications or Ardcor Design betes whitch to onal an tlded ot tee 
— for all makes of machines required angle on the closed bar. The 
closed bar may be cut shorter if neces- 
sary. In any installation the spindle 
also is adjustable for clamping height. 
’ T-4-1262 
rémeucan ROLLER DIE CORPORATION 
20600 St. Clair Avenue - Cleveland 17, Ohio USE READER SERVICE CARD ON PACE 
i 137 TO REQUEST ADDITIONAL TOOLS 


OF TODAY INFORMATION 











FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-126 
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Lathe Chuck 


| Wes ( 4 
VY \y \ SVO9O } 
R ed 2 
g Ol ithe 
< ind other 
spindles 
| thie HucK 
he sp ihe 
ey o imizes 
v erxce 
‘ KS t the 
el t \ ing when 
2 thre Isp ile 
X il V le This re- 
| ( ng { Iso because 
\ niV Is ¢ ae ncehes thick 
Ss se stee Jaws are steel 
qd ground Screws are 
heat ited They are 
i their full length except where 
for bearing Thrust bearings 
heat-treated nad fitted tightly 
chuck body \n operating 
: included with each chuck 
echt of chuck is 19 lb: body 
Kile Ave nehes center hole di 


nehes T-4-1271 


Bed Turret 


\ f-indexing bed turret has been 
need by A. K. Tool Co. The Tilt 
g ikes it pract il to swing 
roe is 6 ncehes in diametet! 
the ral ina liso gives working 
i \¢ 

\ varietv oO Olmng Can I sed 
Newto t Der st I 
ore r to i nee tor large 
Yet with this extra clearance, 
ire alwavs il ilignment with the 
on the working stroke. This self 
exing bed turret has ground bearing 
son the slide and bed plus selec 
hitting ot key parts Repe ating ac 
ev is assured b new type tapered 
ting pin which works In a sleeve 
ring. and locates in a mating seat 
\ parts are made ot tool steel heat 
ted to tool bit naraness sround ind 

ed or i supel or fit 
The long working stroke with a short 
nimum index stroke Ss a teature 
rough a clutch arrangement. indexing 


be either manual or automatic For 
extra heavy cuts where extreme rigidity 
(lt sirable the ram lock and head lock 
ve the stability needed. The turret is 


esigned lor 


most 10, 11. and 12 inch 
thes. For further details write A. K. 
lool Co.. 2029 Blake Ave.. Los Angeles 


9 T-4-1272 





USE READER SERVICE CARD ON PAGE 
137 TO REQUEST ADDITIONAL TOOLS 
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CARBIDE TOOLS 


SEND TODAY FOR 
YOUR FREE COPY OF 
THE NEW 48 PAGE 
NELCO CATALOG! 


34 
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G et the graphic story. .. . Nelco carbide tools assure 


faster, better, more profitable production. 


Nelco Tool versatility—actually your assurance of 
special tools at standard prices—is shown in the nearly 
800 carbide cutters Nelco regularly maintains in stock. 
In the Nelco line of 4 flute end mills alone, there are 
available 63 standard cutters in diameters from +g” to 2”. 
Diamond-hard carbide swiftly chews through the 
toughest metals—works to closer tolerances and leaves 
finer finishes than conventional cutters. Higher table 
feeds mean MORE production. Costly down time is 
slashed! Nelco tools stay sharper longer—mill miore 
pieces per grind. Nickel shim brazed carbide tips on 
alloy steel bodies mean year after year of service free 


operation. 


Nelco SERVICE extends directly into your plant! An 
experienced Nelco field engineer will be glad to discuss, 


suggest, troubleshoot im your plant, on your machines. 
Unusual, out of the ordinary tools described in this cata- 


log can be designed or built to your specifications by 


Nelco carbide technicians. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-4-127 





























Gear Checker 
k both lead and axial 
il or |! y ne 
. is par illelist teeth ¢ 
, pu Michigar 4 
E. MeN Rd., De 12. a 
Sine-Line model if 
h be the w larges 
» id checke ill check 
I ind ixial piteh m geal 
. tside imete! be checked without changing the setting 
ta width of 25 inches of the sine bar 
ft lengt t % The machine has a massive cast base 
| hand o tt hand for rigidity Phe machine consists 
hecked Phe chine primarily of two tables, a transverse 
pi ple check table carrying the sine bar. enclosed in 
. 80 inches. Either manual the left of the machine, and a longi- 
owe e is used in its operation tudinal table which carries the indica- 
No iri gee the mounting of the gear tor (he sine bar table is arranged to 
quired to check either lead or axial move crossways at the same time the 
i ' Ceat of varving tace widths or indicator table moves lengthwise, paral- 
| liameters, but with the same lead, may lel to the axis of the gear being che ked. 





{ ARROW TOOL & REAMER CO. + Established 1916 ‘ ° 











418-422 Livernois Ave. 


i ONE OF THE OLDEST MAJOR SUPPLIERS OF A COMPLETE LINE OF END MILLS 





6. 


Arrow’'s engineering skill and manufacturing 


experience assure you top quality and fast 
service in Reamers, End Mills and Special Tools. 





. STEP COUNTERBORE CUTTER 
. INSERTED BLADE CUTTER — TUNGSTEN CARBIDE BLADE 





CARBIDE TIPPED SPECIAL TOOLS 


SUBLAND DRILL AND COUNTERSINK 


TIPS. 
CARBIDE TIPPED DRILL. 


CARBIDE TIPPED MULTIPLE OPERATION TOOL— 
REAMS, CHAMFERS AND SPOT FACES. 
COMBINATION COUNTER BORE. 


Detroit 9, Michigan 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-128 
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Che sine bar table when moved b 

and forth, rotates the spindle uy 
which the gear is mounted. The adj 

able sine bar determines the relat 

ship between the movement of the 
dicator table and the rotation of 

gear being checked. Correct adj, 
ment of the sine bar is determined 
a simple formula T-4-12s) 


Flow Control Valve 
For 


How in a 


metering or controlling the 


hydraulic system, a mu 


range flow control valve has been i 


nouns ed by 
6... 


The Denison Engineerir 
Columbus, Ohio. It is designed fi 
operating pressures up to 3000 psi a1 
offered in 2-port and )-port types in ! 
‘g, and %4-inch sizes for subplate mou 
ing. It is also available with or witho 


built-in checks 





Being of the pressure compensating 
type control, oil flow can be maintained 
at a uniform rate regardless of circuit 


pressure variation, 


insuring smoother 
operation and freedom from erratic mo 


tion. 


Featuring a 2-way adjustable orific: 
it provides not only 100 percent regula 
but 


also an optional choice of ranges to a¢ 


tion of flow within a given range 
commodate low or high volume systems 
In addition to being adjustable in length 
the width of the orifice also can be varied 
by turning the entire control stem up- 
\ knurled dial ad- 
limits each 
range of control. To change the range 


ward or downward. 
justment locking screw 
the screw is turned outward, releasing 
the spool. The single cartridge type 
spool may then be rotated in increments 

of 180 degrees until the desired maxi 

mum range of flow is reached. Thus, 
should the flow requirements of a circuit 
change, the orifice may be adjusted to 
control a lesser or greater delivery and 

still provide a 100 percent scale adjust- 

ment of the selected volume. 

This multi-range flow control can be | 
meter-in, bleed-off or other 
standard circuits used in a work cycle. 

For further information, write The 
Denison Engineering Co., 1160 Dublin 
Road, Columbus 16. T-4-1282 


used in 


The Tool Engineer 




















Wet Blasting Machine 


redesigned liquid abrasive blast 
:chine is intended to clean, finish, 
lend or etch a wide variety of 
olds, tools and other parts. The 

| slurry is drawn up by siphon in- 
ind propelled from the blasting 
means of a high velocity air 

The only moving part within 
hinet is the blower which is used 


entilate the cabinet 





The Jet Blast machine is designed 


indle abrasives ranging from 60 to 
(00 standard screen size, and fast 
inge-over of abrasive slurry is pos 
\ reversible pump located be- 

eatt the cabinet effects complete 
inge in less than 5 minutes. A 
ecial method of maintaining the slurry 
suspension permits higher concen- 
tion of abrasive at the point of work 


thereby increases speed of opera 


Size of abrasive particles, concentra- 
n of abrasives in solution, the dis 
ce between nozzle and work, and the 
ipply air pressure can be varied to 
produce the results desired The Jet 


Blast machine handles the most delicate 


cleaning problems without surface dam- 


ige or dimensional alterations. It is 
particularly effective in removing rust, 
scale and other deposits, and the clean 
natte surface which it produces in- 
reases adherence of paint, porcelain, 
rubber or electroplated metals. It can 
effect any desired finish on any flat or 
rregular surface. Sharp edges are re- 
tained, and metal removal can be held 

0.0001 inch. This machine can be 
ised for light burring, honing cutting 
faces. and for blending or removing 
lirectional grinding lines or tool marks 
m machined surfaces in order to reduce 
possible fatigue failure. Made by R. W. 
Renton Co., 748 Addison Rd., Cleve 
ind 3 T-4-1291 
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KELLER Air Tools 


Increase Production per Man-Hour 


Weigh 


less 


Consume 
less air 


Reduce 
operator 
fatigue 


Wide variety of 
handles, gear 
ings, torques, 
speeds 






Name = 
Company 
Address 


City 


Keller Tool Company, Grand Haven, Mich. 


Please send me a free copy of your booklet on 
Pneumatic Screw Driving and Nut Setting Tools 








ANOTHER EXAMPLE OF 


. ry ? . ° 
KELLER Air Tools engineered to industry 


Keller Screw Drivers and Nut Set- 
ters brought important benefits to a 
manufacturer of duplicating ma 
chines. He says: “Since we started 
using Keller air tools there has been 
a noticeable reduction in worker 
fatigue, and increased production 
per man-hour. 

“Our work requires highly skilled, 
intelligent workers, and these tools 
have given them better satisfaction 
in their jobs, and improved our 
labor relations.” 


FACTS IN BRIEF 


ABOUT KELLER PNEUMATIC SCREW DRIVERS 


Interchange- ; 
able parts Need fewer 


“back-up” parts 
in the tool room 


Clutches, socket 
drivers, 45° and 
90° attachments 
for every purpose 


Send for 


FREE 36-Page Bookle 


for more information and interesting 
ideas on air tool application 





Zone State 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-129 
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WERNER 


"5 and "6 


VERTICAL 


MILLERS 


#5 Table 20” x 90” #6 Table 20” x 110” 


Both are equipped with a 40 H. P. or an 
optional 50 H. P. motor for the spindle 
drive 


Spindle speeds range from 16 R.P.M. to 
1800 R.P.M. Feeds range from 9/32” 
per minute to 80° per minute 


Werner Millers in smaller sizes 
from 0 to 4 with table sizes 
from 6” x 20” up to 16” x 72” 
are also available 


PROMPT AND 
REASONABLE 
DELIVERIES 


For 
further 
information 
Write 
Wire 
Phone 





1819 BROADWAY. NEW YORK 23 °* Cl 7-2048 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-130 





Trim Router 


This No. 327-T trim router is su 
for trim routing large and difheult 
handle nonferrous sections. Either 
two spindle speeds, 10.000 and 20 
rpm, 1s easily obtained with a sele 
lever and a simple belt change. an 
5 or 7's-hp spindle drive motors 


,900) rpm are optional 





Physical dimensions of this machi 


include a 27%4-inch throat clearan 
and a floor to guide pin holder height 
of 32°4 inches. The adjustable dis 
tance from the end of the guide pir 
holder to the face of the spindle ranges 
from a 3-inch minimum to a maximun 
91, inches. Spring-loaded, — sliding 
guide pin holder provides a 614-inel 
maximum stroke, controlled by means 
of an adjustable. screw-type stop. 
kor additional information write t 
Dept. M-17. Ekstrom, Carlson & Co 
1400 Railroad Ave., Rockford, Ill 
T-4-1301 


Tube End 


\ tube end reducer. as an additio1 
to its line of tube fittings. is announces 
by the Parker Appliance Co., Cleveland 

[he reducer is used to convert any 
Ferulok fitting into a combination size 
unit, permitting connection of a smaller 
size tube as is often necessary in cer 
tain tubing svstem installations 

The reducer is inserted into the tube 
connection end of the regular fitting 
and attached with the nut and ferrule 
of that fitting. The other end of the 
reducer is coupled to the smaller size 
tubing with the reducer’s nut and fer 
rule. 

[he reducer is available for all com 
monly used reductions within the Feru 
lok size range of 14 through 1 inch 
outside diameter tubing. Ferulok fit- 
tings are suitable for heavy wall tubing 
which may be required because of high 
pressure or severe vibration conditions 


T-4-1302 
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‘KOEBELITE 


— 





a) 
TaacdDtT: Marne ——— 


Cemented 
lamond 
articles 








More efficient than conven- 
tional single diamond tools 
—with MUCH LONGER LIFE. 

. 
Reduces set-up time—in- 
creases production. 

* 
Now ready and proven: 
Koebelite CDP (Cemented 
Diamond Particles) Tool for 
Ex-Cell-O and J & L Thread 
Grinders, pictured above. 

° 


KOEBEL DIAMOND 
TOOL COMPANY 


9456 GRINNELL AVENUE 
DETROIT 13, MICH. 


FIRST to give diamond users 
the advantage of diamonds 
set in powdered metal. 
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Tool 


Che Ameri i! Pu I ix Clo Ine has 


announced a set ot spec il 


Louvering 


7ed toots tor 


the Pullmax sheet and plate working 


machines desigi uvers in steel 


and nonterrous metats 





rhis attachment permits the 


cutting 


and forming of lo ers ina single opel 
ition Althoug radius and open- 
ing of the louver remain constant, it 


attach 


ot female dic 


may be cul ength The 
ment has a swingil Ly pe 
in the lower section which can be moved 
to either right or left for the final end 
forming of the 

For literature 
American Pullmax Company, In 


North Shefheld Ave.. Chicago 14 
T-4-1311 


, 
imuvermg tools 


write 


2455 


Electric Boiler 


A line of elect 


generators utilizing new eiectrie boiler 


oper ite ad steam 


design is announced by Livingstone En 
Worcester 
generator 


heating 


gineering Co 100 Crove St 


Mass. The electrode steam 
inlike those utilizing resistance 


elements. can be de gned to operate on 
various voltages il onstant amperage 
so that the rating. heating ¢« pacity 


steam output 1 direct prope 


to the volt ige Util ing this prin pie 


these Speedylecti Do lers ire desig 
for 220. 440 or 550v but thev offer 
vantages to those purchasers who have 
or can make available 440 or 550v powe 


supply. Speedylectric series ABC steat 


generators operating on 440v_ require 
less than one-halt he floor space | 
boiler hp. approximately one-t 
one-half of the floor space required { 
conventional | boilers in ’ 
par ible i] t g TI bo 
operate it 98 percent efhciency wit! 
unity power factor and they e entit 
tree tron Ww water dange! ind | 


hazards. There are no tubes to scale 
or burn out. no teed water treatment ts 
required, nor is a daily blow-down Phe 
ABC boilers are offered 
ind pressures up t 


T-4-1312 


standara 


sizes up to 60 Dip 


500 psi 





LOWEST COST 
PRECISION 


FOR TOOL ROOM 
AND PRODUCTION 


4 | ses 
| tr s 
t , HP 
t 4 17 
A ~ r 
A r PRE SE 
} Mig 
PRE , k 
€ ‘ PRE 
ww f 
m soft w 1 to the F 


"CLE FOR CATALOG i 


PRECISE PRODUCTS CORPORATION 





4 CLARK ST © RACINE wis 


Fr0ctse. 





GRINDER-MILLERS 
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Centrifugal Pumps 

Three centrifugal pumps, models 
VBH., VD and VE. have been added to 
its line by Pioneer Pump, Division of 
Detroit Harvester Co., 19657 John R 
Street, Detroit 3 

Suitable for pumping practically all 
types ol liquids not too viscous or too 
corrosive for modern corrosion-resistant 
illoys the 


ibility to both continuous and intermit- 


pumps offer ready adapt 


tent pumping Operations in) numerous 
ndustries Each model is available in 
sizes from 1/20 to 5 hp, with several 


different port styles and mounting 


brackets larger sizes are rated at up 





to 148 gpm at free flow and 9 gpm at 
124.7 ft. of head (54 psi) based on 
water at 60 F., 


\ useful feature is the provision of a 


separate intake bracket and support col- 





SURFACE 


Model D - 


Arter has been building Rotary Surface 


12” and 16” 


Grinders for more than thirty years. The 
Model D machines are an intermediate 


series, 12” and 16” in diametrical capa- 


city. They are modern in design, dependable and built to 


give years of satisfactory service to all users of this type 


of precision grinder. 


Write today for complete 
details and specifications. 


GRINDING MACHINE CO. 





7, WORCESTER 


5 


, 


MASSACHUSETTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-132 





umn, permitting removal of motor 
column for easier maintenance with 
disconnecting the intake bracket 
discharge piping from equipment 

All three models are sealless ty 
pumps and have no pump bearing 
seals or other moving metal-to-me 
parts to wear. They are particula 
suited for handling liquids that 
highly polluted with abrasives, ch 
and other entrained solids. 


Of particular advantage for interm 
tent operation, the pumps are design 
so that increasing the effective he 
proportionately reduces powe!r deman 
When the discharge line is closed. f 
instance, power demand drops toa point 
just sufficient to overcome’ hydraul 
friction of the impeller. To avoid po 
sible overload in the event of a sud 
den decrease in operating head, ea 
pump is powered for the lowest possibl: 
head attainable with the discharge full, 
open. These features have the add 
tional advantage of eliminating the need 
for relief valves of by-pass valves in the 


T-4-1321 


delivery line. 


Portable Vacuum Unit 


Mounted on a fabricated steel bas 
this unit, announced by the F. J. Stokes 
Machine Co., Philadelphia, can be 
transported by truck, fork truck o1 
crane to any point where there is a 
need for a vacuum system. It can be 
used as emergency equipment for the 
vacuum processing of a product or pro- 
duction materials or to test pipelines. 
vacuum and storage chambers, pumps 
and other equipment that must be 
vacuum-tight. 


This pump wagon is available in two 
models, the smaller handling more than 
2000 cfm between 1 and 10 microns 
absolute pressure, the larger more than 
1000 cfm between | and 10 microns 
absolute pressure. The 2000 cfm model. 
147-E-10, consists of one Microvac 
pump, one diffusion pump. one high 
vacuum valve, one 1o-hp hermetically 
sealed refrigeration unit with baffled 
cold trap coil. All auxiliary piping and 
valves and electrical controls are also 
mounted on the unit’s common base 
Connection for purchaser’s manifold is 
the standard 10-inch pipe flange having 
a center line 12 inches above the floor. 
The steel base is equipped with self 
locking leveling jacks. 

For the roughing stage in vacuum 
115-cfm mechanical 
pump provides rapid pull-down. For 
intermediate pressures. the diffusion 


operations, the 


pump’s broad range obviates the neces- 
sity of a booster pump. In the lowest 
ranges, the almost double capacity of 
the diffusion pump is protection for 
extra loads such as imposed at this 


T-4-1322 


point by outgassing. 
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Parts Elevator 


oS RED OL 
: Attachments 


ites such small parts as 
For Automatic 








Screw Machines 


and Turret 


Lathes 

















\ 
1 | 
2] | 
Series 
G2A 
} 
+ Lt . | 
: * Full Diameter Range to Capacity 
Si | » . 7 - 
* Simple Precision Matching . . . 
hye } 
hy 
Thread rolling is accepted as an econom- 
ical and preferred method of producing 
ps smooth precision threads on automatic 
be screw machines and turret lathes at high | 
One or more Alnico permanent mag production rates. It permits threading 
Yr e mounted in a nonmagnetic con- close to shoulders and since rolling can 
el his containe s suspender 
Phi ita . : : pe "i be done on the collet end of the part 
" m a steel arm he length of this 
; Se Oe ge behind shoulders, a secondary threading 
il varies Oo sult the depth o 1e : 4 
of ntainer in which the parts are lo- operation is often eliminated. 
e The series G2A Reed Thread Rolling ' 
, \ shaft runs the entire height of the Attachments are multi-purpose tools cur- 
Magnavator. On this shaft a nut recip- rently built in four popular standard sizes 
cates, elevated ) a ch é ) ( 
d I sa , ; ' oe ~ 1 Each attachment will accommodate an 
ey wo roller earing cam 0 . 
id were ouide the magnet assembly Reed attachments have two opposed unlimited range of diameters within ifs 
10 igh its vertical and indexing mo- rolls which pass over the work when capacity only a single attachment is re 
ms. Parts are stripped from the rolling the thread. They are easy to quired for rolling all diameters within the 
' t d Il ickl 
ignet and fall by gravity set up and rolls may be —_— y size range. Straight or taper threads may 
g . changed and adjusted for size. A | “ar L 
, The se ilenium disk rectihers convert simple device provides for precise be accurate y rolle whether ft ey are 
f input ac to ae The ree tiher, fuses, matching of the rolls. right or left hand or have multiple leads 
ys and variable auto-transformer are a 
sused in the control box with a push- i} 
, ottom§ starter \ limit switch j in Send us specifications of your requirements and let us supply you with complete information | 
‘ ait | itt 
) rporated which starts and stops the | | 
1 Magnavator according to the material REED ROLLED THREAD DIE * 
. the feed chute T-4-1331 
i THREAD ROLLING MACHINES and DIES eKNURLSe THREAD ROLLS } 
. Worcester, Massachusetts, U.S.A. | 
i 
Sales Offices in: Buffa Chicago, Cleveland, Compton, Calif., Detroit, Englewood, N. J., Houst 
I USE READER SERVICE CARD ON PAGE Indianapolis, Milwaukee, Montreal, New York City, Philadelphia Pittsburgh, St. Louis, Syracuse, Toront 
s 137 TO REQUEST ADDITIONAL TOOLS 
> i OF TODAY INFORMATION 
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his ‘T 


on 


block 


design 
ment for this high speed 


day’s top favorites 


J Cutter at work 
connecting-rod die 
for a board drop 
hammer. A cutter of right 


ind heat treat 


SELLING 


“tops” in performance! 


You can raise the feed 
































ROUGHING 
CUTTERS 


ss 


= 





om 





FOR MORE WORK BETWEEN GRINDS! 


In die and forge shops everywhere 


T-J Die Sinking Milling (¢ 


‘utters are to- 


because they're 


they’re extra 


sturdy for cutting tough die steels! De- 


signed for speed, accuracy and long life 


work in tough die steels, ...'T-J Cutters hold a sharp edge longer 


making possible maxi- 
mum efficiency of these 


machines 


on 10b after job P 


properly machined . . 


. less breakage! Made 
from an extremely high grade eid % 


. scientifically heat- 


treated, accurately ground. Wide range 


of styles and sizes. 


. right to increase 


the output of your machines and reduce 


costs! Send for new 


Tomkins-Johnson Co., 


(T-J) FOR TOUGH JOBS 


catalog 150. The 


Jackson, Mich. 


TOMKINS-JOHNSON 


DIE SINKING MILLING CUTTERS 





FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-4-134 















































Hydraulic Presses 


\ line of hydraulic gap type pres 
for forcing and _ straightening ope 
tions is announced by the Dake Eng 
Co., Grand Haven, Mich. These pres 
ire available in eleven standard 
ing models and_— eleven stand 
straightening models with capacit 
ranging from 15 to 300 tons. They 


electric ally powered. 





The straightening presses have a sel| 


contained power unit, and adjustabl 
stroke control for both directions 
stroke. A combined hand and _ foot 
lever provides sensitivity which permits 
the operator to apply any pressure uy 
to maximum by merely increasing pres 
sure on the control valve. 

rhe forcing presses have a two-speed 
ram advance and extra large table, per 
mitting their use for a wide variety of 
operations. The stroke can be preset 
for both directions by an adjustable 
stroke limit cam. Semiautomatic or 
automatic cycling can be provided at 
T-4-1341 


slight extra cost 


Protractor 


The model PRO protractor is a quad 
rant marked off in degrees from 0 to 
135 in 5-degree steps. The protractor 
is attached to the tilt trunnion on the 
control side of a welding positioner 
where it is readily seen by the operator 
when tilting the table. Precise tilt an 
gles are thus very easily obtained every 
time the table is tilted. 

Welding research has shown that tilt 
ing the weld V downhill 10 degrees re- 
sults in over 50 percent increase in the 
weld speed. The PRO protractor facil 
itates positioning the work for this 50 
percent increase with assurance of weld 
ing in exactly the same attitude every 
time. The protractor also serves a use 
ful purpose when setting up, and when 
testing new weld processes and tech- 
niques. Aronson Machine Co., Arcade, 


N. 3. T-4-1342 
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jea Serew Tapping Head 


jinarv di press into 








} 
) 
b 
k required tol | 
familiar with a drill 
ently produce accurate 
\ foot control switch leaves 
} free for loading work \ 
! switch actuates the 
eliminating the need 
rmediate reversing device 
t uble free lite of bronze nut 
id lé id screw Is issured be 


r 1%4-inch diameters. Ex- 
racy il control ot tapped 


issured by electrically 


er 
= 


ps up to *x-inch diameter are 
with standard adapter bushings 
| I taps from 15/16 to 2 inches, 
available on spe ial order. 
by Boyar-Schultz Corp., 2110 


St.. Chicago 12 T-4-1351 

i 

Special Tool 

patented prong-ty pe tool called 
nmertool makes it much simpler 
h and detach V link belting. A 
pressure inserts ends of prongs 
> tandard slots of V links. Another 
| twist opens up the slots so that 
eads can be quickly slipped in 
| to make or break connections it 


lting The Brammertool makes 
ments in a matter of seconds. It 
eveloped by the Brammer Corp.. 


oadway New York 12 T-4-1352 
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K3000 - TB ee 





AT STRATEGIC POINTS 


This expanded service enables 
_ you to quickly realize the plus 
‘ value of Kennametal tooling — 
decreased cost — increased produc- 
tivity. There’s a Kennametal tool 
for your every need. 

If you desire help in tooling 
problems — selection, application, 
or maintenance — our field engi- 
neers are at your service. 


Kennametal Inc., Latrobe, Pa. 


? 


Extensive Stock 
KENNAMETAL TOOLS, 


BLANKS, and INSERTS 


NOW CARRIED BY OUR 
DISTRICT WAREHOUSES 


-_ 





v. 
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SIMONDS 





ABRASIVE Co. 


Grinding Wheels 


It's Simonds Abrasive Company bulletin 
ESA 191 “Cylindrical Grinding Wheels” 
with recommended specifications —plus 
facts about feeds, speeds and wheel sizes. 
It’s part of a complete library on Simonds 
products including wheels for rough grind- 
ing, finishing, cutting off, sharpening... 


abrasive polishing grain... mounted 
wheels and points . . . surfacing segments 


everything you need for productive, 
economical grinding, factually described 
and supplemented with helpful hints. 
Write for ESA 191 . . . or for information 





on Simonds wheels for other grinding jobs. 
We'll also send name of your Simonds 
distributor. 


ONDS ABRASIVE © 





- é DISTRIBUTORS IN PRINCIPAL CITIES 
vision of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
port, N. Y.. Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 
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Flow Meters 


These flow meters are for the i: 
cation of flow rates of air and ind 
trial gases. Avaiiable in 11 differ 
sizes, each meter has its own buil 
calibration for the specific gas 
rate of flow to be measured 

Measurements are easy to read si 
the oil in the glass tube not only dar 
ens pulsations, but also prevents 
accumulation, of dirt or foreign mat 
that might obscure the reading. Ea 
meter has but one moving part, a 
cleaning can be accomplished in le 
than two minutes without the use 
tools. 

The meters are designed for pan 
mounting. Thus, installation costs a 
minimized because piping can be si: 
pler. If panels are not used, standa: 
brackets are available for single, doi 
ble or triple mounting. 

A large tab affixed to the bottom o 
each meter indicates in large red let 
ters the specific gas being measured 

Waukee Flo-meters are available fo 
measuring dissociated ammonia, pro 
pane; exothermic cracked (rich). ex 
othermic cracked (lean), air, natura 
gas, ammonia, butane, nitrogen, city 
gas, purging gas, carrier gas, hydrogen 
oxygen, and endothermic gas. 

Write for bulletin No. 201 to Wau 
kee Engineering Co., 759 North Mil 
waukee St.. Milwaukee 2 T-4-1361 


Drawing Die Checker 

The Ao-Elde Die Angle scope, an 
optical instrument especially designed 
for measuring entrance angles of wire 
drawing dies, has been announced by 
American Optical Co., Instrument Div., 
Buffalo 15. 

This instrument has been developed 
and manufactured under license with 
Mr. Flint C. Elder, formerly Director 
of Research at American Steel and 
Wire Co. 

It permits even unskilled operators, 
with only a few minutes’ instruction, to 
read entrance angles to an accuracy of 
+ 10 minutes of arc. The die is not 
damaged in any way. Multiple angles 
and poor polish are obvious immedi- 
ately. Every size of carbide wire draw- 
ing die can be measured accurately 
from the largest down to dies as small 
as 0.005 inches. 

The new Die- Angle scope is the first 
practical shop instrument for checking 
die angles before they can affect wire 
quality. It permits more intelligent 
control of wire drawing processes, re- 
sulting in higher quality and reduced 
spoilage. 

This instrument is compact, portable 
and simple to operate. It is sturdily 
constructed of light weight aluminum 
castings, with integral light source and 


transformer. T-4-1362 
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NUMBER COMPANY BULLETIN DESCRIPTION 
‘4-257 American Broach & Machine Co..........-+--000:5 BOO wccccceseosecese Catalo eno ony ouionn amd internal breaching with Ameri- 
can breaching mac 
4.149 OG, Mt Mes id bos 6400 68s boc edes 0464 04 00% 0 OS ctescveteaed ++++-Catalog describes company’s line of measuring instruments. 
, 4-121 Res GE Gidiano oS o's o cbesbn Sedscnvbecdctecsicccosvesovsend Free book “Lasel Gets te the Point” tells how to increase 
11 ‘ feeds and speeds, guaranteeing longer tool life. . 
4 4.157 Anker-Holth Division, Wellman Engineering Co....... 1.66066 0se00005 Bulletin describes complete line of company's power cylinders. 
; 4-158 Armstrong Brothers Tool Co... . 6... 0e eee esecence SOB cccccescccecsas -Added profits minus added teol costs with the “Armstrong 
si! system.” 
" ; 4-4-221 Bho Belines Gos co cdcd. ob ower ons 6800bscbsS dacs See ial ccecesns ten 36-pege booklet describes “Controlled Air-Power” for faster, 
p e safer production. 
™ is, 4-26 Dedleti ins Gets 6.05 66 bch. 042 MSD ha ho 4 Gees hoon h esc cccccecccceeseas o“Paniosti fee + A conga contains “Tap Tips” on tapping 
me 2 se n. 
j \.4-213 Bestem Gear Werks. os cccccccscccescccercccesccscesesesecccccceeess Time-saving pn a and useful reference data listed in 
company’s catalog. 
le S 6 4.4.10 Cadilfas Stamp Coc ccc ccciccccccssivecccescces M-120 ...... wesecees Bulletins list varieties of marking methods and devices tor 
& SE-130 meeting modern production demands. 
. 1-181 Campbell Machine Division American Chain & Cable . DH-260 ........... ««Campbell Abrasive Cutting Methods described in bulletin. 
10 " \.4-23 The Cincinnati Shaper Co... .. 1.6 cee ecsceeeecnes NeB ccccccccccsese | yee By _ a agua time-saving clutch and | 
rake w contre er. 
E 44-143 The Cleveland Tapping Machine Co..........+++.+- TLH-44, 2. ccccccceces -Invaluable information for engineers and operators offered in 
eX a “Production Tapping Guide.” 
I y \-4-209 Danly Machine Specialties, Inc... ...csccesccccecsereanressastcesessese Free bulletin “Hydraulic Metalworking Equipment” lists ad- 
. a vantages of using company’s product. 
; i 4-4-183 Delta Power Tool Division. ........6+6-eeeeee0e% ABBS ccccccccccics +Machining problems solved; low-cost, high accuracy Delta 
‘ ; : teols described in catalog. 
z 4-237 Basted Matte Gic.cc 6s toe nsw e wos ccevcensscvecccsiceds cvtebevcone Booklet “Magnifying Time” helps determine suitability of | 
- high-speed camera to your problem. 
au i 4-4-167 Engis Equipment Co. ... 1... 6 ee ee eee ener ennenee BABS wccccccsece +. a bulletin describes complete range of grades in 
il ; ypres compoun 
6] 2 1-18A Gichals Tipens Gio oi o's own eee as Fe VR cow rcewwosscccccccccccccescees a ens gives full information on the Gisholt Weather- 
ead chuck. ' 
ri A-4-18B Ghee Teas Coes sé cet cscs cot dee ce cetscececcvsccscessccaesece Bulletin describing company’s 5 L Saddle-type Lathe. } | 
4-4-20A Giahoolt Maskime Cos. cc ccc ccccc cs tees cceedeseccocccescccecceeccece «Information boeklet “Static and Dynamic Balancing” describes | 
details of company’s line of balancers. 
al 4 \-4-20B Gee PS Cis a 0 a PUN alh ee He Gb od Ade bEREeSemerccdececdesececes oe a and Surface Finish” cevers all phases of | 
j : = ae | 
és 4 4-4-162 Hammond Machinery Builders. ........-+.+es+05 BES cccccccvescovsoes Save time, tecls, wheels and step up production. See Carbide | 
ire t Grinder Catalog. 
by - \-4-153 Hlamdly & Wacmnaie. ic oe cece ccs cccccccccaseccecccsccccccccceeces ae — tells all about new alley fer heavy-duty 
q cut tee 
I'v \-4-206 Mates Gel: oc os cee satan snepadid corset cece BED 0.0 acieaweciiaaes 32-page book relates hew “Hy-Power” results in quieter 
operation, stronger jeints, faster riveting. 
| 4-142 Industrial Diamond Association of America, Inc...........6seeeeeeeeee Baym ree That Pays for Itself” booklet explains indus- 
be trial application. 
ith \-4-165 The IngersoM Milling Machine Ce.......6..055565% GOP. cicccvcticssine Cutter catalog describes various kinds of milling cutters, bor- | 
yr ing teols, chamfering bars, fixtures and transfer equipment. 
\-4-168 The BB. Jalim BMilg. Cece sc ccc ccccsccsccccccesbecceseccsccccccccccsces “The Story of B. Jahn Production Proved Dies” available for | 
nd money-saving applications. 
A-4-247 Jenes & Lamsen Machine Co... .. 1... sceeeesccce BED ccncceveeseovecr Catalog “Holders for J & L Die Heads” available upon re- | 
quest. 
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LITERATURE . 
NUMBER COMPANY BULLETIN DESCRIPTION 

A-421 The Lapointe Machine Tool Co.........6++s005 oo BB wcccces +++eeesDeseribes casy and accurate Lapointe broaching, 

A-4173 Lindberg Engineering Co... .... 660 e cece eee eeceee 1440 . 2. cscs +++eeeeBalletin describes method of increasing production andj 
speeding soldering of spring assemblies. 

A-4-161 LipoTeliway Coape ccccccccccccsccccescctcscescccesessoscece secvce —_ Bog Cenecpunation, benefits, case histories, described 

A-4-228 Logansport Machine Co... sc cce sce rsecsseeeeeeeereeeenensssesesee + -Free cataleg © extensive information on Logan Air-dreuli- 
feed-centro cylinders, valves, fittings, units, eto. 

A-4-253 Biller Meter Casco cc ccccccecccccesscsesesseses eee Prerrrrryry + «Complete Miller cylinder line listed and described in bulletin, 

A-4-263 Morey Machimery Co., Ime... ss cccccccesrcnstsssseseessesesscessse ++ Eustrated brochure gives full details on multi-spindle drilling 
and tapping machines. 

A-4-145-2 BMostem Machine Woealess cc cccccccccccnccevccctectecevcceses eedvotes ee informative ca contains illustrations and {u!l. 

pl of P A 

A-4-127 Batee Teed Gaus Batre ccc ccdccddecccococccvecsdecccudvecectcoces «++eNew 48-page Nelee catalog describes carbide tools built to 
specifications. 

A-4-242-3 Blow Glesmnety Bates sc ccceccccccvescasscceccevese EM-41 wc ccccces +++eeEngravograph for heavy production in engraving—tracer. 

fer unskilled labor. aig 

A-4-29 Niagara Machine & Tool Works... .....0+e0+eee0% BD os ceveeeeseeeseesBullotin lists outstanding features and versatility of operations 
of company’s teols. 

A-4-179 Gibiite Giraditatn, Bates oc 006 646 06d ose hee cenndeteontecedeee deahics +++Free booklet “Some Goed Things te Know about Metal Clean 
ing” available. 

A-4-34 Gite Cranthaiads Gove cc coe ccccerecbeecéeseweenstcesecsosséioesese ++eeTypical Results of TOCCO Inducti Hardening and Heat 
Treating” beeklet available. 

A-4-150-1 OQ’ MeliBewln Pilg, Coccecccccccctocccodeewsdecvdcccveséecesestes + «Complete details on hand and power-operated Di-Acro benders, 

notchers, punch presses, given in 32-page catalog. 

A-4-147-2 Ortman-Miller Machine Cos... cccccccccccccccccecceseccesscecoees «+«More power packed inte less space with O-M cylinders. O-M 

*. 4 es Aetsil 

A-4-193 Rivett Lathe & Grinder, Ime...... 65s scceecevenes BOD cccestecece «++ ««Eibustrati and d ipti ef all Rivett Hydraulic Valves 
listed in catalog. 

A-4-16 Seully-Jomes & Cosrcsccccccccccsssccevesesseses RTH ccccccccsens + « «Gives detailed description and technical data on “Roll-Lock” 
chucking tools. 

A-4-14 Standard Pressed Steel Cor... 2 cc crccccecreseessssesssees escecece ++“Unbrake Standards” lists advantageous features of Unbrako 
square bead set screws. 

A-4-146 Stocker & Yale, Ume....scccescerececessesesessseessesrssesesssese . Brand new Optical Comparator brochure outlining ten optica! 
gaging problems and a brief basic instruction course in 
optical projection 

A-4-178-4 P. A. Sturtevant Con... cee cccececcsees Coeoeercecccsessoeseccoseses .- Sturtevant Terque Manual contains valuable data on design 
and preduction. 

A-4-174-2 Swarts Tool Products. ........+seee08% Cocesecces OER .cccceccove ++eeeAll types of holding fixtures for machine shop production 

A-4-120 Threadwell Tap & Die Con... ccc ccc ccreecceereneussecsees oeos seces -56-page fact-filled tap manual gives extensive information on 
taps. 

A-4-134 Tomkins-Johnson Ce. ....+++>+ covccvccceesccese BBO wccccscecs ««+e+esImerease output and reduce custs—explained in new catalog 

A-4-240-2 U. 8. Heffman Machinery Corp........-sse0s006 0 AG9O wcocccsccccceeV — filter Its in high-flow rate, self-cleaning dry 

A-4-194 Vem Hoempem Gosceccccccccctecscvccescoccoce 6ns Ol odd eas Scans ++eeeVK gage blecks defend producti accuracy; fully described 
in catalog and handbook. 

A-4-217 Waldes-Kohimoor, Ime. .. 1.1 eee e ccc enn eeeee Cecccccsersese Ceoésoeses «New Waldes Truare E-Ring Dispenser speeds assembly, cv': 
time and costs. 

A-4-197 Warmer @ Gttnw Gone od cc cats sees rececocestoccccencs ctesece senses Free copy of “Turret Lathe Teols”——197 pages of practices! 
tofermation. 
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| ULTRA 


RS Universal Milling 
Machine 


e DELIVERIES prompt 
e PRICE very low 
of e SPARE PARTS 


“| available 
“« SERVICE 
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SPECIFICATIONS: 
a Morse Taper NST No. 50—Working Surface 
* 55" x 12% Power feed range: Longi- 
“ i tudinal 4012 Cross 13% Vertical 
‘ ‘ 181% 18 Feeds, range 3/64” to 12” per 
ed minute—Rapid traverse 80’ per minute 
se 12 spindle peeds, range rpm 25 to 1000 
Motor HP 7. 
nel 





Also available: 

} LATHES 
SHAPING 

MACHINES 

MILLING 

| MACHINES 

DRILLS 











For further information write or call: 


MISAL 


1 E. 53rd ST., NEW YORK 22, N. Y. 
Eldorado 5-7278 
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Cutting Torch Guides 


These guides are ce signed to provide 
simple attachments that permit accurate 
cutting such as circles, straight lines, 
bevels, and sundry shapes with no spe 
cial training or skill. As emergency or 
standby equipment in any shop, they 
provide a means for quickly producing 
parts that would ordinarily take days 
if ordered from an outside source of 
supply. Also, they permit 


when the production ef only one or a 


economy 


few parts is required. 

















Made in styles to fit all makes of 
torches from 70 to 90-degree models. 
the guides are of three principal types; 
a small circle guide for cutting circles 
from one to 15 inches in diameter, a 
large circle guide for circles 10 to 66 
diameter A 


guide is available and can be arranged 


inches in straight-line 


for straight and 60 or 45-degree bevel 
cutting. The guides can be attached to 
torches ready for use in 2 or 3 minutes; 
finger-tip adjustments need no tools. 
The guides are offered singly or in 
kits to handle a variety of work. In 
formation may be had by writing to 
New Era Engineering Co., Dept. G-73 
158 West 29th St., Chicago 16 
T-4-1391 


Work Positioner 


An electrically turned, variable speed, 
work positioner has been announced by 
All-State Welding Allovs Co.. Incec.. 
White Plains, N.Y. It is offered both 
as a bench model and as a pedestal 
model and with accessories to make it 
inclinable and operable intermittently. 

The work positioner is easily porta- 
ble. Without the pedestal the complete 
unit weighs 31 pounds, is 514 inches 
high and covers an area 20x 18 inches 
rhe turntable is 151% inches in diameter. 
It safely carries a work load of 300 |b 
and moves it continuously or intermit- 
tently at 
from 4 rpm. 


speeds adjustable upward 
Electrical requirements 
are less than for a small light bulb. 
The unit feeds off any 110-v 60-cycle 
outlet. 

The device is said to be applicable 
in welding, brazing, soldering, tinning, 
cutting and metalizing. 


T-4-1392 | 





REAMER 
SELECTION 
EASY... 


r 


: fe 232) 
; ERR: 2 | 

14444 .4444 
SSSSSSseeeseseeeececs, 


: 
a oe 
Tee ee 


PPEEEH TTT ttt} 

; STIS SSSS SBS yi! | : 
SUSEaa eee sestaceres esse 

_—— Si ; : : 


. sore | Soh | 
a 
pe ye — 
LAVALLEE « IDE, Inc 
CHICOPEE, mass. ‘ 





This sturdy pocket size Reamer 
Selector is a must for buyers and 
users of reamers. It lists 143 hole 
sizes from .0400 thru .5010 which 
can be reamed with STANDARD 
L&I Reamers. Includes catalog num- 
bers and equivalent sizes for easy 
ordering. 


Mail the coupon and your L&l 
Distributor will get your Selector 
to you. 


1 & 


“The 


Reamer 


Specialists 





LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 


Reamer Selectors 
Net Price Lrsts. 
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TRIMS SHELLS COMPLETE 


Increase output...reduce costs! 


Costly, time-consuming trimming and notching operations can be done 
in one operation with a Brehm Trimming Die. Don’t worry about stock 
thickness. Edges will be of full thickness—clean, flat, without burrs or 
distortion at the trimmed edge. 

Other Brehm Die advantages! Workable Materials — gold, silver, stain- 
less or mild steel, copper, brass, zinc, aluminum, fiber, rubber, plastics, 
or what did you have in mind? Quantities vary—stove or refrigerator 
deors, auto bumper buffers or typewriter covers, from 264 to 900 per 
hour. Intermediate parts, where stock and scrap can be blown from the 
die, about 1200 per hour. Shapes—fountain-pen ferrules, artillery cases, 
watch cases, burial vaults, automotive, kitchen, radio and television 
accessories and parts. Almost anything you need trimmed. 

A Brehm “Shimmy” Trimming Die with angular cams, cuts four ways 
in one press stroke, handling straight or curved edge contours, with 
multiple notches and projections. Slow, costly “horn” and “pinch” trim- 
ming operations are eliminated. 

Write today ... for your free copy of the Brehm Die Catalog. If you 
wish, submit blueprints or parts for full information or quotation. 


THE 
HIMMY Brehm. 
IE TRIMMING DIES 











BREHM DIE DIV., DEPT. 8 SPRINGFIELD, OHIO 
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Multiple Tapping Hea 
The multiple tapping of two or n 
small holes can be done with lead sc) 
protection on any drill press with Et 
Emrick self-contained leadscrew m 
ple tapping units. This is possible e 





though the tap sizes, pitches, or both 


are not the same. The unit consisting 
of a reversing head, a_three-spindl 
multiple head and a fixture, taps two 
0-80 holes in aluminum. The lead-screw, 
having a fast pitch, runs slower than the 
taps and is completely enclosed during 
operation, thus assuring precision tap 
ping with long life. 

For further information, write to 
Ettco Tool Co.. Inc., 594 Johnson Ave.. 
Brooklyn 37. T-4-1401 


Pipe Line Filter 

Four small pipe line filter models de- 
signed for installations requiring only 
\) psi maximum pressures for com- 
pressed air or gas, have been announced 
by the Dollinger Corp., 11 Centre Park, 
Rochester 3. The filters feature one- 
bolt accessibility for quick inspection 
and cleaning without removing filters 
from the line. 

The small pipe line filters are avail- 
able in any one or a combination of 
four models. They are manufactured in 
two sizes and each size can use either 
absorption pad media or the original 
Dollinger radial fin inserts. Larger 
size filter has a diameter of 31% inches 
and a length of 61% inches. Larger size 
is 344 inches in diameter with a length 
of 10 inches and offers more filtration 
surface. The AA series of filters with 
absorption pad media remove last traces 
of oil and water vapor from lines. The 
CH series with radial fin inserts are de- 
signed to rid lines of dirt and pipe 
scale. T-4-1402 
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jie Sinking Machine 
e Deckel model KF12 universal 
tograph die sinking machine, intro- 
ed by Cosa Corp., 105 Lexington 
ie. New York, performs a wide 
of copy milling operations from 
sinking of large and intricately 
ped dies and molds to light engrav- 


Dies and molds are accurately re- 
luced with high surface finish at 
nomical production rates. The pan- 
raph system permits two-or three- 
vensional milling at 1:1 ratio and 
luctions or enlargements from 1:1.5 





Improvements have been made _ to 
these larger die sinking machines. The 
cutting area and working capacity has 
been increased. In a single setup, the 
cutting tool will cover an area of 15%4x 
15°4 inches or 10x 1934 inches. These 
cutting areas can be utilized to their 
fullest extent even with die blocks up 
to 15%4 inches in height. 

The power-operated vertical saddle 
permits both the master and workpiece 
to be raised or lowered simultaneously 
at a rate of 30 inches per minute. The 
rough milling spindle has a built-in speed 
reducer and will hold collets for chuck- 
ing tools with No. 2 Morse taper or 
straight shanks up to 34 inch in dia- 
meter. The 1.5-hp spindle motor as- 
sures positive nonslip spindle operation 
even under low speeds and heavy cuts. 
Infinitely variable spindle speeds range 
from 60 to 10,000 rpm, permitting the 
selection of the most economical cutting 
speed for any material. T-4-1411 

Rolling Fixture 

\ model 602-A_ bench-type rolling 
fixture that checks size, eccentricity 
and roll smoothness of cluster gears 
and similar types having integral shafts 
and centers is announced by Michigan 


Tool Co.. 7171 E. MeNichols Road, 


Detroit 12. 


April, 1953 








The fixture features a heavy cast iron 
base, scraped ways and hardened and 
ground ball ways. It has a spring- 
return, lever-controlled retractable up 
per center. Center distance is adjust- 
able from 2 to 10 inches. Maximum 
distance between centers on the overt 





arm 1s 12 inches. 

Gears to be checked are loaded be 
tween centers on the overarm rhe 
master gear is brought into mesh with 
the gear by an eccentric lever control. 
Correct tension between the gears is 
maintained by spring-loaded ball ways. 
Turning the gear manually causes a 
0.0005-inch indicator to show variations 
in size, eccentricity and roll smooth 
hess. 

The model 602-A rolling fixture is 
91,4 inches wide, 29 inches long and 
2614 inches high. It can be used in 
conjunction with the Michigan model 
MTR-50 automatic recorder to place 
all readings on permanent charts 


T-4-1412 
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SENTRY MODEL YP 
Vertical model 7 


Sentry Busy at PARKER-KALON 


Harold Rosenberg. Works Man- 
ager at Parker-Kalon in New York, 
says: “We have been using our 
Sentry Furnaces on a_ multiple 
shift basis for more than 15 years. 
Throughout that period we have 
relied on Sentry for all of our high 
speed, high carbon and high 
chrome tool steels. It's gratifying 
to know that we can depend on 
Sentry to help us maintain our 


famous P-K quality.” 


Request Catalog P-4 
] : 








for Over 15 Years! 





Sentry 4Y installation at Parker-Kalon 


Corporation, New York, N.Y 
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FOXBORO, MASSACHUSETTS 
INDUSTRIAL ELECTRIC FURNACES AND EQUIPMENT FOR HEAT TREATMENT OF METALS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-141 
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» 
‘nding Press 


maximum clearance 

The unit has 1deq late power! and ca 
vacity lor repeat bending of Ip 
2-inch OD steel tubing with a maximum 
wall thickness of 0.083 inch without ex 
flattening, wrinkling, or distor 





is provided to bend i 
a 5-inch centerline ra- 
is to 180 degrees. 


2-inch tube with 


The base and upright members of the 
consist of a hot-rolled welded steel 
framework incorporating oil reservoir, 


ind valve-mounting units 





@ id ho economic 
substitute for... 
INDUSTRIAL 


DIAMONDS 





they ARE available 
for all industrial 
applications 


NG 


AMERICA 


a 


write for booklet 


“THE DIAMOND THAT PAYS FOR ITSELF" 75 MEMBER COMPANIES 


RS 


a 


* gy WE 2, 


Op 


Bg 


INDUSTRIAL DIAMOND 
ASSOCIATION OF AMERICA, Inc. 
124 E. 40th St., New York 167 NY. 











FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-142 





The pump and motor ai 
side of the oil reservoir, providing ¢ 
accessibility for inspection and mair 
nance. The framework is stress-relic 
ifter welding to prevent distortior 

The vertically-mounted ram is o 
ated by a 12-inch stroke, double-act 
hydraulic cylinder, which is direct-c 
nected to the guide ram slide. J 
cylinder is located above operator ley 
which does not impair operator ¢ 
ciency during hot weather operation 
The ram slide is retained by Amp 


bronze wear strips and gibs 





Ram speed under no load and or 
return stroke is double the working 
speed. 

The press bender is also equipped 
with twin built-in oil cooler units which 
maintain uniform oil viscosity 

4 movable, foot-controlled switch 
permits positioning to reduce operator 
fatigue Momentary contact of the 
switch starts the cycle. A separate safe 
ty stop is conveniently located adjacent 
to the ram slide. 

Power is provided by a 2000-psi 
Vickers pump. Alemite grease fittings 
are located on the ram slide ways, the 
wing holder spindles, and crankpins. 
The press is supplied with all necessary 
motors, motor starters, and controls for 
operation on 220-440 volt, 3-phase, H0- 
cycle current. Control circuits operate 
on 110 volts, 60-cycle, with step-down 
from line voltage through a trans- 


former. T-4-1421 
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Non-Slip Handwheel 


| \ non-slip handwheel has been pat- 
1 and is being introduced by The 
kenheimer Co., Cincinnati 14, Ohio. 
lesioned to turn easily and safely, 
non-slip handwheel represents a 

f rture from the conventional type 

lve wheel it repla es. 

maker will standardize on this 
iwheel for its complete line of 

nze and iron valves, which formerly 

- equipped with regular malleable 
wheels. Like its predecessor, the 

slip handwheel also is made of 
leable iron, but there the resem- 

nee ends. 

[The new handwheel features four 
ger-spaced lugs, all continuations of 
strong spoke structure, projecting 
om the stem hub through an excep- 
ynally rugged octagonal frame. This 
esign permits the operator to get a 
m, comfortable grip on the hand- 
heel and apply a high pressure, even 
oh his hand may be wet or greasy. 
shape of the handwheel is such 

t eliminates the possibility of 
ed hands from contact with the 

e stem 

By virtue of its sure, easy grip, the 
mn-slip handwheel assures complete, 
tight closing, thus eliminating leakage, 
1 common cause of valve erosion, wire 


lrawing and failure T-4-1431 


Helix Milling Cutter 


\ high helix, shear type milling cutter 
been announced by the Douglas 
Pool Co.. 2300 E. Nine Mile Rd.. Hazel 
Park, Mich. It has a cutting surface 


ore than 90 degrees and is designed 


mill compound contoured surfaces 





The teeth are always in contact with the 
workpiece, clean themselves and impart 
i very smooth finish. Douglas milling 
cutters are well suited for cutting tur- 
bine compressor blades, stator vanes, 
buckets and generating cams. A special 
idapter makes possible their use on any 


milling machine. T-4-1432 
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t Another Cleveland Design 
\ to Speed Production! 


MORE 
USHINGS- 


FASTER! 


MODEL E4U DUPLEX 
FOR 


VA" to 2" 






| | | | To get maximum speed on larger bushings 
bid Cleveland designed this Duplex machine 
with a 6 station hydraulic table. It will drill 
and tap 14" to 214" bushings with a pro- 
duction of 730 pieces per hour of the 214" size 
at 100% efficiency. Production of smaller 
sizes is of course considerably higher. 
Like all Cleveland Tapping Machines it 
utilizes the now famous precision lead screw 
feed that assures you of more perfect pieces 





at top speeds. The result is lower costs. 

¢ Keep in mind that over the years Cleve- 
land engineers have been designing special 
tapping machines to meet a varied range of 
1} | requirements, often combining several 





Ly | operations in one machine. This accumu- 








lated know-how can be put to work for you. 

—— A machine designed by Cleveland engineers 

“producer to meet your special requirements will de- 
qoide finitely result in lower production costs. 


Write today for Catalog No. TL-44 


ae THE CLEVELAND 
rity TAPPING MACHINE CO. 


This Tapping Guide hes in- 
velvable information for en- A Subsidiary of 


gineers and operators. Send AUTOMATIC STEEL PRODUCTS, INC. 
fer your copy. 
CANTON 6, OHIO 


For Setter Tapping - - Faster! 


CLEVELAND .... |= 


MR 
S LEAD 


° i 
ing machines screw | \ oscrsy 


| 
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Whistler Adjustable and Magnetic 
Perforating Dies are 

_ Stepping up production for 

over 1,000 manufacturers 


SIMPLIFY 
COMPLICATED 
PIERCING 
OPERATIONS 


SE WHISTLER Adjustable and 
Magnetic Dies for perforating, 


notching and slotting sheet metals 


fast, accurate and cost cutting 
Complicated patterns can be set up 
quickly. Hole arrangements can be 
changed in the press...without wait- 
ing and at no extra cost. New HU-50 
90° angle, can 


be used in conjunction with standard 


units, that pierce at 
pe rforating equipment. Fewer press 
operations are necessary. 


Re-use the in different 
arrangements on many jobs. Punches 


same dies 


and dies are inte rchangeable 


W histler Adjustable Dies can be used 


in practically every type press. Stand- 
HU-50 90 Perforating Unit on 
with other Whistler Dies 
erations. 


Use this 
the same job 
often saves extra press op 


ard sizes and shapes of punches and 
dies available up to 3 inches. Special 
sizes and shapes to order. 


S. B. WHISTLER & SONS, Inc. 


744 Military Road 
Buffalo 23, New York 


For prices and application 


data on this modern way to 
speed production and cut 
unit costs, write for these 
illustrated Whistler catalogs. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-144 
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Copying Machine 


\ Bondycop hydraulic 


copying 
chine for use on milling machines 
been introduced by Morey Machi 
Co., Inc 110 Broome St.. New York 





This Bondycop attachment for milli: 


machines permits the machining o 
complicated shapes such as_ turbin 
| blades, molded parts, plastic shapes, et 
| It assures the uniform quality of the 
machined parts, avoids defective pieces 
insures great accuracy and is capable of 
both large and small runs 
The attachment, which is easily in 


stalled on any normal milling machine 
can be operated by unskilled labor, ani 
s obtainable SIzZes, It is 


T-4-1441 


Seve ral 


in 
protecte d by pate nts 


Roughness Specimens 


\ line of roughness ( omparison speci 


mens, also known as Surface Sticks, has 
been announced \ccording to the 


manufacturer, these specimiens were de 
signed to meet the need for a low cost 


yet practical, accurate means of deter 


mining smoothness or roughness of a 
' surface. 
Simple, easy to use, they consist of 


individually 
finished to definite microinch readings 


various surface specimens 
and grouped together in finish-compari 
son bars. The operator holds the speci- 
men bar opposite his work to make a 
fast, accurate visual comparison check 


of surface roughness, waviness and lay. 


Surface finishes can be instantly com- 
pared and checked for conformation to 
specifications at the machine. Acme 
roughness comparison specimens can be 
furnished in approximately Ixl inch 
round plug form, and in approximately 
Ixl4%5xl inch rectangular blocks, in 
boxes accommodating 3, 5 or 8 assorted 
surface finishes. For details, write to 
Acme Industrial Co., 200 N. Laflin St., 
Chicago 7 T-4-1442 
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pC Ammeter Shunts 


1 Electric Co.. 2881 Middletown 
Bronx 61 has announced a com 
line of direct current ammeter 

= designed for use with 50-milli- 


eter instruments. Sizes range trom 


10.000 amperes These units are 
ited to with 15 to 1 percent ac 
wna are complete with 10 It 





librated leads. Each shunt is designed 
iintain its accuracy at 100 per cent 
erload. thereby making it applicable 
use at twice the rated capacity with 
00-millivelt instruments. All units are 
structed with solid copper ends and 
id manganum rods between coppel 
Due to the extra heavy duty construc 
ind the extremely low temperature 
oefhcient of the meta! alloy. pertect 
curacy is maintained when used at 
iximum Capa ity and at ambient tem 
perature up to 350 F. Force fitting of 
wer 14 inch of manganum rod into both 
etals has produced an instrument that 
s not only impervious to extreme shock 
but will resist a parting torce of many 
mes its ampere rating In pounds 


T-4-1451 


Air Impact Press 


lo meet the needs for production 
equipment, Cadillac Stamp Co., 17315 
Ryan Road, Detroit 12, has completed 
levelopment of the Cadillac 52 air im- 
pact press. Its speed offers up to 10,000 
strokes per hour and pressure is ob- 
tainable up to 8 tons from a 100-lb 
iirline. It is adjustable from light to 
heavy marking. It can also be regu- 
lated to give proper ram action required 
for branding or color leaf marking. 
It is also adaptable for assembling, 
staking, crimping, riveting, and for pro- 
ducing light stampings. The press can 
be actuated by hand, foot or electrical 
controls. For average work, no special 
jigs or fixtures are required, and the 
machine has automatic controls which 
make possible high production. The 
press marks uniformly even where vari- 
ations exist in material thickness, hold- 
ing impression depths to any desired 
T-4-1452 


tolerance. 


April, 1953 


The UNIVERSAL Chuck 


with .0005 PRECISION: 


“BY A’ 1 PINION 


if ] MOVES JAWS 
o 2 
Lid 


HOW and WHY it Works 

Chuck gripping section A is like any 
scroll chuck with one pinion to make jaws 
accurate to .003 Section “B’’ shows how 
chuck ‘“‘floats’’ on adapter (.020” clearance 
where 4 opposed screws move chuck on 
adapter for adjustment to dead true preci 
sion. Jaws always come back within .0005 
on duplicate work 





Buck. POOAS (AUST?) 


TRU / cHucKs 


6 JAW 6" CHUCK HANDLES 
WORK OF 93 COLLETS! 


he capacity of $1,000 worth of collets 
for your tool room PLUS scroll chuck re- 
chucking speed on duplicate parts with 
0005” precision... 

The firm grip of 6 jaws for soft metal or 
tube work ... 

An end to most needs for stub arbors, 
mandrels, or special fixtures .. . 

A reliable precision chuck adaptable to 
lathes, screw machines, grinders, dividing 
heads... 

[he greatest development of recent years 
to save machinists’ time . . . 

That’s the brief story of this sensational 
Ajust-Tru chuck. It is unbelievable but 
true! Send for catalog with full details. 

SIZES AVAILABLE 


t- and 6-Jaw Chuck—4”" (light duaty); 5°, 6 
(heavy duty) 


2-Jaw Aviation Chack—6”", 7 


BUCK TOOL CO. 


333 Schippers Lane @ Kalamazoo, Mich. 


(heavy duty) 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-145-1 


—_— | 
SAVE TOOL AND DESIGN COSTS 


UPON REQUEST 
72 page informative 
Catalog including illus- 
trations and full size 
tracing templates of 
each product 


Adopt Morton's Fixture Clamps and Components as 
STANDARDS Largest range of sizes and types in the In- 
dustry. Can be modified to whatever changes you specify. 











MORTON 


2421 WOLCOTT ST. 


DETROIT 20, MICH. 


FOR FURTHER INFORMATION USE READER SERVICE CARD; INDICATE A-4-145-2 
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Jig Borer 


The No 21 jig borer has been 1dded 
to the Electrolimit series of jig borers 
manufactured by Pratt & Whitney, Div. 
Niles-Bement-Pond Co., West Hartford 


1, Conn Featuring the Electrolimit 
measuring system and the preloaded 
ball roll quill, the 2E is capable of lo 
cating and machining to tenth 

The jig borer employs two separate 
Klectrolimit meas iring units one lo! 


longitudinal and the other tor transverse 
movements. Both measuring units are 


inde pendent ot traversing screws ka h 


unit obtains basic one-inch spacings 
electromagnetically from a solid notched 
master bar and registers a zero reading 
on an indicating meter without making 
physical contact. Fractional inches are 
obtained by moving a small electro- 
magnetic head by means of a super- 
precision micrometer head graduated 
for easy reading to 0.0001 inch. Since 
1 45-inch movement of the 44-inch 
diameter micrometer thimble represents 
a setting change of 0.001-inch, smaller 
estimated settings are possible. 


preloaded ball roll 


quill, unlike conventional sleeve bear- 


1 he pret ision 


STAR PERFORMERS OF VARIED DESIGN . . 


& * With a single purpose 

—* cool operating 
- fae glare free light for 
FLEXIBILITY x Rae: every industrial need 

wherever your lighting need Se * 
SS calls for flexible adjustment * 

& —Model 16—3G24 as 

‘= » - - 

— ¢ é eT OS 


RIGID ARM for extra stability on bench or machine 
—Model 16-9-913E, also available with side mount. 


Aa 


a4 
" 
: 


wii 
‘ ale ; a * 
Asi | 


fate sat Tae Fe eA 


‘ CONVERTING old fixtures into modern 
\ lighting. The famous Lite-Mite 
‘ screw-in bulb—Model 16-2E 
\ 


LJ an 


. 


ADVANTAGES OF \ 


Lite-Mite : 
FLUORESCENT — 


LIGHTING 

Better product—By means of intense 
illumination. Faster production—Using 
time spent for “Time For Seeing” on 
production. Less fumbling—Improve 
ment in depth perception. Lower cost 
per unit—More time on producing the 
quality product. Improved working 
conditions—Decrease labor turnover 


Prevention of accidents and waste 


Write for 
complete catalog 








* MAGNIFICATION— 
. an ideal bench or machine 
¥ light increases visual power 
when close work or 
1 te inspection is required. 


Model 16-9-66SV. 


* 






HAND VIEWER 


portable with 
magnification 
Model 15-0. * 





Stocker Gale aranssss, nssesonsearre 


INCORPORATED 
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ings, roll-feeds, on 288 precision ba 
preloaded between the hardened qu 
and liner with a total bearing pressu 
of 6.000 lb. The head bore is provid 
with a hardened and ground steel lin 
deep-frozen for assembly and precisi: 
lapped in place. The quill is harden: 
precision-ground and draw-lapped 

extreme accuracy and to lay the s 
face pattern in the direction of moti 
which is essential to maintain pern 
nent accuracy. The great stability 
the ball roll quill makes milling fee 





practical for the table and carriage 


Operation of the head assembly vertical 
ly is controlled by push buttons. An 
automatic _inter-locking mechanism 
clamps the head positively in position 
on the column after motion and releases 
it before motion starts. 

The jig borer has electronically con 
trolled milling feeds infinitely variable 
from 1 to 15 inches per minute. Rapid 
power travel of 60 inches per minute 
is also provided. There are eight selec 
tive spindle feeds ranging from 0.0005 
to 0.015 inch per revolution, both up 
and down. Twelve spindle speeds rang 
ing from 37 to 1800 rpm are provided 
through a gear box and four speed mo- 
tor. 

Ample working space is provided with 


a 22 by 44 inch table; travel is 36 


inches longitudinally and 22 inches 
transversely. Maximum height between 
table and spindle end is 27 inches 


Special columns 6 or 10 inches higher 
than standard can be furnished, increas- 
ing the machine height accordingly. 


T-4-1461 
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Yenres instantaneous 
dimensional gaging 





P AR AC ee Production Gage 
x titive gaging 


in tenths of “tenths” 





INDI-AC Electronik indie itor for all 


on high- srashuttion 
or toolroom work 





MICRO-A¢ Elect pe -cae pagees = arator 


iontl 


a with RECORDING a meas- 
urements when desired 


Cleveland Electronic Gages 
provide the dependable, nu- 
merical data required for 
statistical quality control. 
Features include consistent 
repeat readings; instanta- 
neous meter response; dual 
sensitivity ; fast, easy setup. 
Gage heads and amplifiers 
are readily adapted to spe- 
cial applications, including 
automatic gaging. 

Write for descriptive bulletins. 


CLEVELAND 


INSTRUMENT COMPANY 


741 Carnegie Ave., Cleveland 15, Ohto 
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Explosion-Proof Motors 


The Industrial Motor Div., Robbins & 
Myers, Inc., Springfield 99, Ohio, an 
nounces production of a line of motors 
in ratings from one to 40 hp, in NEMA 
frame sites up to 405. The motors will 
be available in totally-enclosed and 
Underwriters’ Approved explosion-proof 
construction. 

Special class A chemical insulation 
treatments permit the use of the new 
motors in applications involving acids, 
alkalis, dying and bleaching, canning 
and packing, and peroxide 





\ wide variety of construction modifi 
cations is available, including a choice 
of cast bronze, cast aluminum, or cast 
iron ventilating fans. Cast bronze, cast 
iron, stainless steel, or flattened expand- 
ed metal ventilating grilles may also be 
specified. Automatic drain and breather 
plugs, as well as stainless steel shafts, 
can be supplied if desired at slight extra 
cost. All frames are constructed with 
stainless steel outer shells 

In addition to the special treatment 
these motors receive to make them suit- 
able for chemical applications, added 
attention is given to protect metal parts 
against corrosion. Steel parts are 
dipped in a special corrosion-resisting 
coating. Steel parts are then baked and 
painted. 
with a special corrosion inhibitor. The 


The die-cast rotor is sprayed 


cast iron end heads and terminal box 
are cleaned and treated with a combina- 
tion zinc 
mer. 


chromate and iron oxide pri- 


The terminal box on totally-enclosed 


models is gasketed and power leads are 


sealed at the shells with a nonharden- 
ing compound. Repellent grease at the 
shaft extension hub keeps moisture 
away from the bearings. These bear- 
ings, prelubricated and sealed on both 
sides. are double-row width 


T-4-1471 
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where others won't! 


In close quarters, an O-M Cylinder really shines because it 
s ALL CYLINDER! The interlocking mechanism, which does 
way W rod j r lea nea at me 

I eT 1&8 packed int ese apace. >ave ip t be installation 
apace. Also provides perfect alig ent, friction-free perform 
nee. Easier to install and repack. End plugs tapped for uni- 
versal mounting wit! i mpiete range f mounting 
brackets, interchangeable bore for bore. All machined steel 
with bearing bronze (no castings easily turned down to ht 
in deep recesses of machines or bases. Available in full range of 
sizes (1! to 8” bores) with standard, 2 to 1 versize rods 


Com plete 


ptniei DELIVERY ON MOST SIZES 


ay ?, Send today for FREE catalog and complete 


ana 478 ale templates showing 
A all cylinders and mounting brackets 


MAIL COUPON NOW! 





ORTMAN sacuine co. 


1216 150th Street @ Hamond, Indiana 


Please send latest O-M catalog 


Please send complete set of templotes. 
Name 
Company 
Address 


City Zone... State 


Lw ae eas es mo ameawd 
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ned during the whole running ot 


Jig Borer maintal 


the machine. Faulty pitch on the 


screws 


| OMI jig borer is of column type does not affect the right setting of the 

d rks according to the coordinate table The table can be manually trav 
sten The table. being located on a ersed in both directions by means of 

' py s ad ible nx a handwheels as well as power traversed 
i The spi ile locatior Since the machine is also suitable tor 
fixed I he etting of the table . cutting, the table fitted with self-feed 
done by screws and the measuring pos n both the direction of x as well as 

tion to be obtained by fine dials whiect y-shatt The spindle is made of hard 
re id off microscope | le grad ed nickel chrome steel and provided 
iat of the microscope is adjustable with SKF roller bearings. The spindle 
by a micromet ew with graduated sleeve. also hardened and ground, is 

lial divided in 0.0001 inch. The setting carefully located in an exchangeable 

f the table carefully made and is bushing in the spindle head. The spin 


Severance Regrinding Service 


RECONDITIONING TO NEW-TOOL PERFORMANCE AT A FRACTION OF NEW TOOL CosT! 


Wy HIGH SPEED «1.2 CARBIDE x 


Why take less ?-- for Safety, Efficiency, Economy -- 
insist on genuine factory reconditioning service performed 


by Severance New Too/ Craftsmen / 
CONSERVE CARBIDE TOOLING 


TSS S&S |’ 


TW/S BEFORE AND AFTER PICTURE SHOWS WHAT OUR NWEli)-TOOL CRAFTS —~ 
MEK CAN ACTUALLY 00 WITH YOUR BATTERED CARGIDE TOOLS OF TH/S 
AND S/M/LAR TYPES * 


"CONSERVE | 
THROUGH REGRINDING 


REPRESENTS 

























CONSERVE 
—— SALVAGE 








SEVERANCE FILES 
MIDGET MILL Cam be 
MlOM SPEED OR CARBIDE) ground Calo 


M/DGET M/LL 
TYPE FOOLS 
LIKE TH/S 

ELIMINATES LONG 






REPRESENTS 
THE SAME TOOL 
AFTER ZO REGRINOS 


Youk oui currers ake REGROUND 4y DELIVERY WORRIES - - 
eoneeonene CRAFTSMEN | Saves Your Dollar! 


* Were He Onigcnatets - 
once 20 ARs, EXPERIENCE IN THIS MONEY SAVING SERVICE 
* Weve been copied but not surpassed, * 
DEPENDABLE DELIVERIES ARE ASSURED yr THROUGH SEVERANCE REGRINDING SERVICE 


We Roqtindl : MIDGET MILLS, ROTARY FILES, BURS, FILE BANOS, COUNTERBORES, COUNTERSIMKS, ETC 
SEND YOUR DULL CUTTERS TO 


SEVERANCE TOOL INDUSTRIES, 
SAGINAW, MICHIGAN 


730 IOWA AVENUE e 
























if you don’t have a SEVERANCE “ALL STAR" Catalog ask for one today! 
it also lists Countersinks, Ball Seat Reamers and other tools of “CHATTER 
LESS’ Tooth arrangement with the latest improvements by the originator of 
this type tool 
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are each bal 


dle and the spindle head 


anced by means of counterweights in 
side the support The spindle drive is 
from the vertical motor by a gear case 
with gears made of case-hardened nickel 
chrome steel with s¢ raped teeth. 
Distributed by O’Dowd Machinery 
Co.. Ine.. 135 Front St... New York 5 
the machine is delivered with the fol 
lowing 


standard equipment; centering 


device with dial indicator: arboring 
tools and collets for the spindle. 

The machine can be delivered with an 
ordinary dividing table of 424 mm 
diameter and fitted with dividing plates 
for all divisions up to 100 mm as well 
as an adjustable dividing table with table 
This table, how 
ever, is adjustable in all positions from 
90 degrees 


The division 


diameter of 424 mm 


horizontal to vertical. i.e. 
and with reading of 1 mm 
is read off on a graduated dial with a 
curacy of min. 5 seconds. 


The OMI 


used with great advantage not only for 


coordinate borer may be 


and cutting. 
production. Many 
kinds of work can be effected in this 
machine, 


production of jigs. boring 


but also for direct 


more speedily and with great 
er precision than in other makes. 

The OMI borer is convenient to work 
with. With the column type everything 
is easily reached and the working piece 


All wheels 


and other operating parts are 


is easily placed on the table. 
within 
a person’s reach from one place. The 
construction of the machine is for most 
various kinds of works 

The OMI jig borer is particularly am- 
ply dimensioned and made of the finest 
material throughout. The rigid con- 
struction and careful design insures ab- 
solute accuracy of the job and low tool 
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Forming Machine 


100-ton torming ind bending ma 
' ) 

inutactured DY Bronx I ngineer 

Stourbridge. England is being 

| bv British fF lustries Corp., 164 

Street. New York 13 


e series B1OO Bulldozer is designed 


) ng and bending of warm stock. 
hecaus rot the rigid bed cold 
Y in be done up to the capac ity 





\ feature ot the mag hine is that dif- 
nt tools may be set up on top ol 
another so tha uccessive opera 
ms may be done in the same heat 

(lso, upsetting, punching and shearing 

possible with a few small changes 
The machine is driven by an adjust 
friction clutch drive, which is de- 


signed to slip before any damage occurs 


to the machine in the event of an over 


The brake and clutch are inte 
nnected so that the operator can inch 
machine with complete control. 
Specifications are: stroke. 10 inches: 
trokes per min., 15: face of crosshead 
x10 inches; hp, 10: daylight with 
osshead torward. 10 inches 
Because of the special design fea 
tures, the Bulldozer can be operated at 
gh rates of speed, thus utilizing the 


eat to best advantage T-4-1491 


Coolant Pump 


\ medium-duty portable coolant 
pump has been announced 

The self-contained pump, model 8-5 
has a lA - hp motor of single bearing 
open type with splash shield 

lhe pump is of centrifugal design 
with full-floating balanced impeller 
(here are no bearings in the pump 
lt is a cast aluminum housing. The 
liquid coolant is drawn into one pump 
irom top and bottom, neutralizing all 
thrust. The pump is self-relieving un 
aer excessive pressure, thus preventing 
strain on the hose when the pet cock 
is shut off 

The heavy gage steel tank has a 5 
gallon capacity and is equipped with 
chip screen and heavy bail handle. The 
unit is 2] inches high and 11 inches in 
diameter. Further information may be 
obtained from the Shellback Mfg. Co 
11831 Hamilton, Detroit 3. T-4-1492 
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No. 2 


Dial Comparator 





This is smallest in the Ames’ line of 


high quality dial comparators and it is ideal for desk 
the fine inspection of small precision parts Ir is ligt 
its broad base makes it very stable. The capacity ap 
of the regularly supplied Ames No. 202 Dial Indic 
a dial numbered 0-100, graduated in .001" and with 
Should your job requirements differ, you can ha 

with any Ames ‘‘Hundred Series’ Dial Indicat« 


% Ames Catalog No. 58 covering the entire line 


or bench use in 
it in weight, but 
proximates that 
ator which has 
a .250" range 
ve the No. 2 


yr. Send for 


>of Ames 


Top Quality measuring instruments or, better still, 
i x d < 
} 


send complete details of your Qua 


Control problem. Ames will suggest 


a solution — no obligation, 


of course 


Rowan” BO. AMES CO. 


principal cities 


Mfgr. of Micrometer Dial Gauges e Micromete 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


lity 


cil Ames Street 
Waltham 54, Mas 


fan DIF Me liielientcelas 
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Bend |— | - 
a Variety 
of Materials 


Accurately, Easily, Quickly 
with a DI-ACRO” BENDER 


Simpie and complex bends can be 








formed and duplicated in many duc- 
e materials with a versatile Di-Acro 

Bender. Bending 

hand operated models ranges from 

1“ round mild steel bar. Many 


capacity of the five 


wire to 
accessories are available for bending 
various materials and shapes The Di- 
Acro Bender can be delivered com- 
pietely tooled for most forming require- 


ments tn solid materials and tubing. 


Pronounced Die k 





DI-ACRO 
HYDRA-POWER 
BENDER 


ilically operated benc 





i 
} 
flexible as 


hand operated machine. Di-Acro Hydra 


> 
Powe Benders are especially designed 


machine that is equally as 


nd ne iv\ bending 
hich are impractical for 


yperated equipment 


WANT MORE INFORMATION? 
Send for New 32 Page Catalog 


(s ‘ nplete deta 


jand power operated D 





\ Be ders Brak 

N hers, Punch Presses, Rod 
Creotors of Parters, R ers and Shears 
*"DIE-LESS »s uur copy toda 
DUPLICATING obligation 








ii ded 
nec lias 


375 8th Avenue 
Lake City, Minn. 
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Die Casting Machine 
\ 145-lb. zine die casting machine, 
designed for smaller castings and short 
runs, has been introduced by the ABC 
Die Casting Machine Co., 339 West 
112th Place, Chicago 28 


the manufacturer, this machine was spe- 


\ ‘cording to 


cifically designed for those companies 
whose needs do not require a large ma- 
chine, yet who have need for fast cycling 
equipment to produce small sound cast- 
ings and for short run production. 


[he machine is air-operated and is 


capable of a free cycling speed in ex- 
cess of 1000 shots per hour. In addition 
? 


to easy setup and operation, the ma- 
chine’s lightning production speed 
makes inexpensive single cavity molds 
practical and profitable. Its rugged 
construction is designed for trouble-free 
efficient operation. Additional features 
of this machine, designated Model 1500, 
include an _ electronically controlled 
panel; 10x10x2'%-inch die blocks; four 
tie bars; and semiautomatic cycling 
with adjustable timing dwell on open- 
ing and closing of the toggle. 
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Speed Reducer 
Phis unit, the model 3R3 Uni-reducer, 
enables the conversion of electric mo- 
tors into geared motor type reducers 
at a small cost. The reducer slips onto 
the motor shaft, eliminating the usual 
coupling from the motor shaft to the 


reducer. It is designed to fit standard 





motors from 1 to 5 hp, 1800 rpm, 1 to 3 
hp, 1200 rpm, 900 rpm, motors can be 
fitted with the Uni-reducer and it can 
be furnished as a complete unit with a 
high torque motor. With a reduction 
ratio of 3.04 to 1. 

For further information, write the 
Turner Uni-Drive Co., 3400 Terrace St., 
Kansas City, Missouri. T-4-1502 
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Zagor gearless drillhead, 12”, 24- 
spindle; capacity up to 5/8” steel. 


‘GEARLESS 
DRILLHEADS 
Carel tor drilling 


on close centers 


Their unique features have earned for 
Zagar gearless drillheads a permanent 
place in many industries. Examples: gas 
burners, acoustical tile, parts for air- 
craft (jet engines), business machines, 
electrical appliances, automotive and 
farm machinery; drilling cast iron, stain- 
less steel, paper, fiber glass, magnes- 
ium, aluminum, brass and copper. 


Why this versatility? Because Zagar 
gearless drillheads (1) can drill practi- 
cally any number of holes at one pass, 
up to 600 or more; (2) can drill any 
material; (3) can drill in any pattern; 
(4) can “come down to" distances be- 
tween holes as small as twice the drill 
diameter; (5) can and do maintain ac- 
curate spacing. High production thus 
combines with complete accuracy to 
deliver more work and more accept- 
able work in less time than ever before. 
Zagar gearless drillheads can be furn- 
ished as complete units or can be 
adapted to any standard drill press. 
Your parts drawings and full data will 
bring you a prompt quotation. 


Write for Engineering Manual “E-4” for 
more information on Zagar’s tools for in 
dustry. 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD. 
CLEVELAND 23, OHIO 


INDUSTRY 
and SPECIAL MACHINERY 


INDICATE A-4-150-2 
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Exhaust Head 


exhaust head has been developed 
ndustrial stacks to clean up ex 
steam and vapors discharged to 
itmosphere This unit effectively 


s up the vapor so that no nuisance 
ticles such as troublesome oil and 
ess liquors are vented which attack 

nervy. nearby buildings and/or 
ite a public nuisance, 

This exhaust head has no moving 
ts or filters. The entrainment laden 
er entering the purifier is engaged 

stationary centrifugal element 

h imparts a carefully controlled but 


emely rapid rotational motion to the 


t 





ipor. This action guides all dirt par- 
ticles, guck, oil and water outward to 
the walls of the purifier. Here it is 
drained to and ejected out the drain. 
Che clean, dry steam continues upward 
ind is discharged to the atmosphere 
lhe unit is guaranteed 99 percent et- 
fective and the manufacturer states the 
greater the velocity through the unit 
the greater the operating efhciency. 
Although fabricated to specification, 
standard models have a slip-on or flange 
connection for the stack and a threaded 
connection for the drain; fabricated 
steel body and stainless centrifugal ele- 
ment. For further information write to 
Dept. EH, The V. D. Anderson Co., 1935 
W. 96th St.. Cleveland 2 T-4-1511 


Pneumatic Transmitter 

{ miniature pneumatic transmitter 
for measuring and transmitting read- 
ings of temperature, pressure, vacuum, 
differential pressure, and liquid level to 
recording, indicating, and controlling 
receivers, including miniature type re- 
ceivers, has been announced by the 
Bristol Co., Waterbury 20, Conn. Trans- 
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mission is by means ot alr pressures ot 
between 3 and 15 psi that have a direct 


relation to the measured quantity 


This new type of transmitter, known 


as the Bristol series 650 pneumatic 


transmitter, uses standard Bristol meas- 


ring elements and a simple transmit 
ting mechanism with only one pivot 
ind no. flexures Friction and _ lost 
motion are thereby eliminated for all 
practical purposes. The transmitter is 
sensitive to extremely small changes in 
the measured value, as little as 0.03 
percent of range, including reversal 
High-speed transmission and superior 
control result from the use of a pneu- 
matic relay 

The series 650 pneumatic transmitter 
weighing 71% lb, is weatherproof and 
can be installed in any location and 
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will operate in any position 


AMAZING heinrich FIXTURE LOCK 


BOOSTS PRODUCTION . . 


The famous Heinrich patented ‘‘Circle-Grip’’ locking 
mechanism . the same screwless, positive locking 
design proved in more than eight years of industrial 
use . . . is now available as the Heinrich ‘‘Grip- 


Master’’ Fixture Lock. Applicable for all types of 


Enjoy savings up to 75% on tooling costs using 
‘*Grip-Master’’ Screwless Drill Press Vises. Instant 
action; just a press on locking lever and ‘‘Circle 
Grip’? mechanism provides a hold that hammer 
blows cannot break! Hardened, precision ground 
for long service 


‘ > 


. CUTS TOOLING COSTS 





drilling, milling operations, etc. Eliminates special 
locking details; simplifies jig and fixture designing; 
wide work clearance; no screw threads to wear out 
Ask your Dealer to demonstrate it. 





%. heinrich 
= tee NEW 


ves] CATALOG 
——=] FREE! 


DEPT. 183-D « RACINE, WISCONSIN 


Press Vises Fixture Locks - Nibbers Punches - Rod Cutters 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-151 
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There’s a husky 
Dependable 
GRAYMILLS 
Coolant Pump 
or complete unit 


for ALL Machine 
Tools 






CENTRIFUGALS 
for high volume 
1 to 72 G.P.M. 
1/25 1/8 1/4 
1/2H.P. 

GEAR PUMPS 
for high pressures 


m 1/25 1/8 1/4 
t A 1/2 HP. 


iain TANK CAPACITIES 
2-5-10- 38 gal. 


Industrial Distributors 


itela Mviielile(elae Mualele (oir; 





Send for the new 
GRAYMILLS catalog 
with easy to use 
selection chart. 








GRAYMILLS © CORPORATION 
3729 N. LINCOLN AVE. 


CHICAGO 13, ILL. 
INDICATE A-4-152-1 





up to 100 P.S. |. 


Hand Hone 


The Chicago Wheel & Mig. Co., 1101 
W. Monroe St., Chicago, announces a 
ind hone specially developed for on 
ichine sharpening of single-point 
ingsten ¢ irbide tools Manufacturer 


laims up to 30 percent longer between 


inds tool life results when the hone 
ised at first signs of tool dullness 
The user merely applies a few light 


strokes over tool edge taking care to 


hold hone flat against surface so as not 





to round the cutting edge or change 
the relief angle The hone quickly and 
effectively touches up the tool while 
mounted on the machine, thereby cut 
ting down time formerly needed to re- 
move the tool and regrind. When the 
tool eventually loses its original cut 
ting angle, the manufacturer recom 
mends a complete regrinding 

Made from silicon carbide, the hone 
is bonded with the maker’s exclusive 
vitrified bonding process. XL hand 
hones are available in all sizes for the 
hand honing of carbide tools, and are 
ivailable in practically any grade and 


T-4-1521 


grain desired 


Test Stand 





A test stand for checking recoil cylin- 


ders for hydraulic pressures from 3000 
to 5000 psi, has been designed and built 
by the J. N. Fauver Co., Inc., 49 West 
Hancock, Detroit 1. The equipment con- 
sists of Fauver hose assemblies, Parker 
fittings, Parking tubing, Marsh gages, 
and a 30-gal. tank. The stand has a 
telescopic lid and plexiglass window. 
T-4-1522 


Triple-Chip 

segmental 
type 

11” to 84” 
dia 


Triple-Chip 
solid high 
speed steel, 
8” to 20” 
dia 





GIVES YOU EXCLUSIVE 
ADVANTAGES IN CUTTING OFF 
STOCK FAST AND ACCURATELY 


Fast, burrless cut-off of shapes and 
tubes up to 30” round. LetM & M 
Triple-Chip saw blades give you 
the higher production-with-accur 
acy which Industry must attain 
and maintain. Ask your dealer. 














INVESTIGATE, TOO, THIS 
VALUABLE AID TO 


PRODUCTION | 





DISTINCT ADVANTAGES 


Forthe most favorable results, time- 
and profit-wise, use Motch and 
Merryweather’s superb coolant. 
Anti-weld averting pickup. Sharp- 
er tools and longer-lived. Oily, 
but not ‘‘greasy’’. Smokeless, odor- 
less. A real aid to money-making 
production 
* * * 


THE MOTCH & MERRYWEATHER MACHINERY CO. 
715 PENTON BUILDING 
CLEVELAND 13, OHIO 


REMEMBER — IT'S THE COST 
PER CUT THAT COUNTS! 


INDICATE A-4-152-2 
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Profile Mill 


he Spike profile mill is for preci- 

milling of profiles, irregular 
nes, hexagons and geometric forms. 
will hold dimensional relations to a 
vle dimension tolerance. Cams and 
res used on the profile mill are 





iilt to customer specifications. The 
1m, precision machined, is made to 
| maximum capacity of the machine, 
establishing a ratio-relation to the ma- 
chined part. Reduces tolerances by 
the same ratio of cam to part. The pro- 
file mill can be set up for many and 
various jobs by changing cams. 

For further details write to Spike 
Mie. Co.. 24609 Middlebelt Road. 
Farmington, Mich. T-4-1531 


Centering-Size Disks 


Standard Gage Co., Poughkeepsie. 
N. Y., announces complete sets of cen- 
tering-size disks whereby this gage can 
measure any bore within its over-all 
range of 14 to %g inches. Previously 
this #00 gage had been presented as a 
single-hole gage to be furnished with 
a centering-size disk proper for the 
checking of the one dimension to be 
specified by the user. 

The set consists of 27 centering-size 
disks mounted on a rectangular plate 
with the size of each one plainly marked. 
The disks are interchangeable on the 
head and lock positively into position by 
the action of a clamping nut, thus in- 
suring that the set dimension will be 
held. 

Other features of this #00 dial bore 
gage are the sapphire-tipped gaging 
plungers and the hard chrome-plated 
surface of the disk. Indicator gradua- 
tions are 0.0001 inch. While it is ex- 
pected that the gage will be used to 
check very close tolerances, it will, 
however, cover a total tolerance as great 
as 0.005 inch. The gage will check to 
within 46 inch from the bottom of the 


blind hole T-4-1532 
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This little folder tells all about 
this new alloy that completely 
satisfies all strength and other 
requirements of mounting ce- 
mented carbides for heavy duty 
cutting tools. Write for a copy 
of the Trimetal folder today. 











HANDY & HARMAN ©» 








DISTRIBUTORS IM PRINCIPAL CITIES wonteta 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-153 


General Offices: 82 Fulton &t., New York 38, N.Y. wegen Saag 
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“svyntron Parts Feeders greatly increase 
capacities and speeds for production 
handling of small parts. They provide 
fully automatic, oriented, single line 
feeding to grinding, packaging, in- 
specting, and many other automatic 
machines and processes. Electromag- 
netic operation—finger-tip controlled 
feeding of parts of most shapes, sizes, 
and materials. 


Write for complete 
catalogue information—Free. 


SYNTRON COMPANY 


$40 Lexington Ave. 





Homer City, Pa. 








FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-4-154-1 


“‘PRESTALLOY”’ 
DIAMOND DRESSERS 
FOR INDUSTRY 










Single Point 


Unispace 


Diamond impregnated 
Center Cones 


The “Prestalloy’’ process assures greater diamond utility at the lowest possible production cost per 
dollar investment Write us for complete information or send for our complete catalog. 


Diamond Products Representatives 
Forcey Machine Tool Sales H. P. Weller Supply Co. 


wy 445 Endicott Bldg on 4th St Erie 6, Pennsylvania 
{ = st. Paul 1, Minnesota 






— Roenspies Tool Sales Eugene Roth, Inc 
- 2753 West North Ave 251 West 57th St 
on” Chicago 47, Illinois New York 19. New York 
i = SEND FOR Hud Tool Service Tool Supply Company 
1808 East Creighton Ave 2336 Prospect Ave 
Fort Wayne 5, Indiana Cleveland 15, Ohio 


s Wildl 
~~ some exclusive territories now open to dealers 


DIAMOND PRODUCTS, INC. 


> 
SS Pioneering in Diamond Impregnated Products since 1932 
235 PROSPECT AVENUE, ELYRIA, OHIO 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-154-2 


Bench Mill 


A bench mill of sturdy desig 
great rig dity is now iv tilable VY 





requiring 12-inches lengthwise, 9-in 
vertical and 5-inches traverse trave] 
handled on its 5 x 20-inch table surfa 

Sper ial construction features prov 
the great rigidity. The large diame 
spindle supplied with a No. 10 B&S 
No. 4 Morse taper and operating at 
separate forward or backward spee 


is equipped with’ large Timken br 





ings. All ways are of the dovetail ty pe 
and are hand s« raped. Table and knees 
are exceptionally wide for a machine 
of this size. 

Milling of table T-slots from a solid 


insures inflexible anchoring of work 
itself. All screws are milled from thx 
solid 


Work is power fed at 0.003, 0.006 o1 
0.012 inch per spindle revolution. A 14 
hp motor is recommended. It is availa- 
ble with or without motor, vertical head, 
stand, arbors or other accessories from 
the Rotex Punch Co., 4726 East 12th 
St.. Oakland, Calif T-4-1541 


Polishing Lathe 





Hammond Machinery Builders, Inc., 
Kalamazoo, Mich., announce a 10 hp 
model VRO variable speed polishing 
and buffing lathe 

This lathe has a speed range of 1500 
to 3000 rpm. Speed is changed instantly 
while the lathe is running by turning 
the dial control. It is suitable for heavy 
polishing and buffing operations. 


T-4-1542 


The Tool Engineer 














Tap Head 


\ special idaptatior | 


The Landis Machin 


il 


g boring, counterboring, and fac 





T} 


design affords maximum pro 
tion with reductions in handling cost 
stments as the work 


e can be bored. 


capital inve 
counterbored, faced 
tapped with 
1 


chucking, it i 


[he workpiece is bored. 


1 faced with the tap chasers col 


counte rbored 
ed. Upon completion of this opera 
the tap withdrawn from. the 
rkpiece and the tap chasers are ex 
nded The thread is then tapped on 

surface previously bored. A lead 
eed is recommended for aals 
lapping and bor ng 


long tool life and a quality finish 


? 


operations to as 


Certain limitations as to the diametet 
bored 
ed, and tapped are necessarily im 

Consultation with the maker will 


aesign of the hole to he 


etermine if a particular workpiece is 
suitable for this tooling application 
send specifications wher requesting 


lditional information 


Landis Machine 
Lo W ivne sboro Pa 


T-4-1551 


Stabilized Fork Truck 


\ hydraulic-powered load stabilizer. 
attachment for fork trucks with ca 
pacities up to 6000 Ib. has been intro 


luced by the Elwell Parker I le« tric Co.. 





4205 St. Clair Ave., Cleveland 3, Ohio. 

The unit is specially designed for safe 
transportation of unstable and semi 
stable loads; it is also suitable for stable 
loads which are subject to rough travel 
where they might be bounced off the 
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] has pee! engi- 


e Lo. com- 





: ride. | the stabilizer plate is 415, inch mini- 
dit “ a 75 inch maximum. The stabilizer 
2 ‘ K ft iN wered by a hydraulic evlinder with 

operators t y ghts wi i pair of telescoping guides to insure 
axIMU Oat AC smooth operation plus rigidity The 

Fork trucks Ww commodate the control handle of the unit is located ad 
ibilizer are t lard vehicles the ent to the operator's right hand; the 
lv altera hydraulic sys pressure gage is mounted on the cowl 

tem to reg ¢ t ot the at of the truck in perfect view of the 
ta hmer | S rf th operator T-4-1552 
stabilizer ] il to meet 

pecihe | \ I plat is 

ict W ough it may be USE READER SERVICE CARD ON PAGE 
iced with ( wire mesh if d 137 TO REQUEST ADDITIONAL TOOLS 
sired OF TODAY INFORMATION 
























Cut Costs in 
Large Hole or Deep 
Hole Drilling with 

AUKESHA ¢ 


Inserted Blade 
SPADE DRILLS 


WAUKESHA Inserted Blade 
SPADE DRILLS are low in first 
cost, Further, each size of tool 








WAUKESHA 
SPADE DRILLS 
with short 
length heads 


WAUKESHA Spade Drills 
are available with stub 
heads for use with your 
own holders and adapt- 
ers for extremely deep 
hole drilling. Make your 
Tl ae a ae) 
and pay no premium for 
a “special tool. 


holder accommodates blades 
with diameter variations up to 2 inch. 
One holder does many jobs. 


And the WAUKESHA Spade Drill body 
lasts for years and years. Like your 
safety razor you replace only the blade 
when finally worn out. WAUKESHA In- 
serted Blade SPADE DRILLS are the 
most practical tools for turret lathe and 
deep hole drilling. Both types of WAU- 
KESHA SPADE DRILL Holders have cool- 
ant holes which assure an ample supply 
of coolant to flush out chips. Try WAU- 
KESHA SPADE DRILLS in your 
plant. Order one today. 


Range of 
Sizes in 
Stock 


Standard sizes from 1- 
1/32” to 5” in constant 
stock. Orders for special 
sizes or special types 
(such as rear piloted 
and short length spade 
Tee 
diate attention. 





FREE! New quick refer- 
ence catalog. Gives com- 
plete specifications of all 
standard tools and prices. 
Send for it today. 


WAUKESHA | 
TOOL COMPANY | 


1428 Arcadian Avenue 
WAUKESHA, WISCONSIN f red 





Ce bee 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-155 























Injection Molder multiple injectior 


istic 
| 


DRILL HEADS 

Expertly Desi ened 
toFit YOUR Needs For... 
DRILLING © TAPPING e 


SPOTFACING @ REAMING @ 
BORING 







Fixed Center Oil 
Circulating Spindle 
Head with Vertical 
Adjustment S$ pin- 


dies. Designed 
mainly for high 
speeds 


We manufacture, at low- 
est possible price, all 
types of multiple spin- 
die fixed center adjust- 
able and lead screw 
tapping heads. 











| strokes [his pre 

CKINg serves to col press the material 
1 ng tl bulk factor, and insures 
iximur nection of the plastic ized 

‘ le il 

he injection of the material into the 

old is compensated electrically By 

yy idjustment otf the control cir 


the machine is set so that the 
heatir chamber is starved by a small 
te ount on each stroke until it strikes 
limit switch which causes its return 

i point Of maximum retraction 
Krom this poimt the process of pro 
rving continues again and 

_* 





a7 Standard Fixed Center Con- 

\ \ } struction. Bushed Guide’ Rod 
Holes and Lifter Rod Holes 
with Vertical Adjustment 
Spindles. 


m 
“ 


qn 


ant 


Pa 


Close Fixed Center Multiple 
Head with Suspended Bush- 
ing Plate. 


UNITED STATES DRILL HEAD CO. e CINCINNATI 4, OHIO 


FOR FURTHER INFORMATION 
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USE READER SERVICE CARD; INDICATE A-4-156 





so the machine completes its feed a 
injection in compensated balance 
The available injection pressures 
readily ictically 
to a maximum of 20,000 psi. In spe 


reased to 3l 


idjustable from = pr 
instances, this can be in 
OOO psi by reducing the diameter of t 


injection plunge I 





The clamping mechanism of the m 


chine embodies three principal elements 
\ toggle linkage advances the platen, o1 
half of the mold 
mounted, to a position wherein the mol 
t al 
The toggle mechanism serves as 


hold the 


which the moving 


laces are open only a fraction « 


inch 
mechanical locking device to 
platen in the closed position 
Incorporated in the platen structure 
is a 16-inch diameter hydraulic cylinder 


actuated automatically 


through — th 


control circuits, which does the final 


closing of the molds and supplies the 
final locking stroke ot 


the large cylinder is so short that only 


pressures. The 
a fraction of a gallon of oil and a few 


tenths of a second’s time are required 
for this part of the clamping device 
The high clamping pressure of 200 tons 
is necessary to resist the high injectior 
pressures which the machine can de 
velop 

The design of the Hydra-Lock clamp 
ing system gives the operator a mucl 
The short 


stroke of the clamping cylinder and the 


easier mold setting procedure 


liberal clearances in the guides permit 
quick line-up of the mold faces. The 
machine considerably 


will tolerate 


more mis-alignment of the mold faces 
but still close and give uniform bearing 
mold. The 


clamping cylinder is such as to provide 


across the action of the 
essentially ball-and-socket action within 
reasonably close limits. 

The molding cycle is started by the 
Thereafter 
the platens are automatically advanced. 
the Hydra-Lock cylinder closes the mold 
and injected. During 
the curing cycle the pre-pack of the 


closing of the safety gate. 


the material is 


injection cylinder takes place. 

All of these operations are controlled 
each element of the 
cycle can be adjusted to suit the par- 
ticular mold in question. At 
clusion of the 


automatically, but 


the con 


cycle the molds open 
so the 


operator can remove the finished part 


automatically and remain open 


starts another 


T-4-1561 


Closing the safety 


gate 


evele 


The Tool Engineer 
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Power Press 











; 


features an instant-action., 


< press 


illy operated, nine-point jaw 


which combines the simplicity 
control and the high eff- 
iW clutches The patent 


l-for Electromatic clutch gives 
}-ton press added versatility and 
if operation. It is activated by a 
of the foot control or optional 
ontrols. The manufacturer states 
thre simple design of the Eleetro 
cluteh means lower maintenance 


than that with ordinary mechan 





\ limit switch on the clutch housing 


vides absolute single stroke control 
convenient selector switch readies 

e press for either single stroke non 
epeat, or continuous action without 
topping the press. A neutral position 
locks the clutch in place regardless of 
whether foot or hand controls are acti- 
ited. An electronic timer converts the 
ess into a fully automatic machine. 
The frame of the Famco model 59 is 
onstructed of close grained, extra 
leavy cast semisteel. It has a one piece, 
eat-treated alloy crankshaft, split 
yronze-bushed main bearings, and 
greater ram area. Its semisteel flywheel 
s equipped with Timken tapered roll 
earings. A Bijur hand oiling system 
available and may be ordered in- 
stalled at the factory or added later. 
The press is fitted with belt and fly- 
wheel guard and can be furnished with 
two-hand_ safety push button controls 
t desired. For further information 
write to the Fameco Machine Co., Keno- 
sha. Wis T-4-1571 
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There’s an Anker-Holth cylinder to solve it! 


@ Advanced designs of Anker-Holth power cylinders in a 

wide range of sizes and ty pes are available to solve your 

proble ms involving push pull lift or lowering action. If standard 
cylinders aren't the answer, Anker-Holth matches your 


needs with special designs 


For help in engineered cylinder power . . . air or hydraulic 
I : } . 
...write Anker-Holth Division of The Wellman Engineering 


Company, Dept. B-2, 2723 Conner St., Port Huron, Michigan. 


- -& 
» A 


e 8 Ae © iw wg = 
NN ENGINEERED CYLINDER POWER 


— = a, 











FREE on request... bullet 
plete line of Anker-Holth p 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-157 























Balancing Machine 





wT 
[re | 
N 
() ( | | iS Ne 
York 
' 
| Att | 
+} DD les oO be drilled 
noe te or slugs to be added, may be obtained 
Ce-il ‘ to a weuracy with Through the direct indication and simple 
OOO002S ne er ft center ot set ip ot rie ! ichine inskilled oper! s 
ivity. ©O pecialized work, ir tors can quickly be trained to operate 
licatot : other desired unit such this machine 


ARMSTRONG 


TOOL HOLDERS 


for every operation! 


[here are ARMSTRONG TOOL HOLDERS in sizes and types for every operation or 
hes, plan otters and shapers—-tor the heaviest cuts; for the lost delicate cuts 
With Standard shaped cutters, bits and blades of ARMSTRONG HIGH SPEED 
ARMALOY (Cast Alloy) and ARMIDE (Carbide-Tipped) they provide a system of 
tooling that assures maximum production per machine hour, lower t ct and 
her ichining profits 
Chese permanent multi-purpose tools can be picked up as needed from your it 
ial distributor Use tl W Dp sibl ner num be De | es per 
yr. ¥ we! r piece 







ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 


5257 W. Armstrong Ave., Chicago 30, Ill, 


Write for our New S-48 Catalog. 


a 
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he lr ve] balan n machine co 
: bed, headstock, drive mot 
ind two independently movable su 
ports The latter carry open bearir 


rollers on which the workpiece is rota 
ed. The 


* | 


height of the roller bracket 
is adjustable to suit different work pie 
diameters. Special half-shoes for bal 
holders 10 


iccommodating ball bearings may als 


bitt hearings or \ type 
be provided. These are interchangeab 
with the standard roller carriages 

lhe electronic amplifier is housed 
the headstock. It in orporates a filterir 
unit and a rectifier and serves the pu 
pose of showing the most minute wu! 
balance vibrations 


Che positive drive is made possiblk 


by the use of a carrier band on the fac 
plate of the headstock, 
a simple driving dog on the workpiece 


Plane 


the previously 


which engage 
selectors are placed underneat! 
determined planes of 


At thes: 


selectors a cam introduces the 


compensation of the workpiece 
plane 
counter-vibration which is transmitte: 
through a spring to the nodal bar an 
then to the bearing supports 

lwo handwheels, one for angle. th 
other for magnitude, control the coun 
terforce which is introduced into the 
bearings on which the work rotates 
By turning the wheels the counter forces 
is varied to neutralize the force of un 
balance. 

The balancing machines are availabl 
in 1] models with capacities for work 
weighing 14 to 22,000 lb. and 7 to 78 
inch OD models for balancing impellers 
and other large diameter work are avail 
able with capacities ranging from 2 to 
22.000 lb. and 371% to 98% ink h OD 
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Cast Iron Shapes 


Over fifty sizes of normalized cast 
iron tooling standard shapes are avail 
able in 18 inch lengths. These basic 
shapes can be used singly or as a group 
and come in round flats, rectangular 
flats, angle 


H sections and also I sections. The 


sections, channel sections, 
angle sections all have the ends boxed 

Exe ept tor the ends, all of these 
shapes are finish ground on all outside 


surfaces and are ground flat, parallel 
and square, and to close measurements 

These normalized cast iron shapes 
are designed and manufactured for the 
use of the tool making industry and 
are important for jig and fixture build 
ing, as well as tooling and other special 
machine applications 

A shape chart and price list may be 
secured by writing Great Western Steel 
Co., Inc., 1011 East 61st Street, Los 
Angeles 1. Hoyland Steel Co., Inc., 4105 
Lexington Avenue, New York 17, or 
Metal Parts and Equipment Co., 4215 
Live Oak St., Dallas, Texas. 

T-4-1582 
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Good Reading 


4 GUIDE TO SIGNIFICANT 
BOOKS AND PAMPHLETS 
OF INTEREST TO TOOL 

ENGINEERS 








THE SCIENCE OF FLAMES 
AND FURNACES, by M. VW. Thring. 
iblished by John Wiley & Sons, Inc., 

Fourth Ave., New York 16. 

In this book the stress is put on the 
ip between such fundamental sciences 

| physics, chemistry and_ physical 

emistry and industrial design and 
[he author feels that a greater 

ze of the science of thermodynamics 
furnace design can lead to a.more 

curate and clearer way of thinking 
bout such problems as those of pre- 
eat, use of waste heat, recirculation 

id flue gases and different qualities 

fuel. He has therefore inc luded here 

digest of such of the more fundamen 
tal work on these sciences as is likely 
to have immediate or ultimate appli- 
ition to furnace design. 

Particular attention is paid to the 
liagnosis of the ailments of existing 
furnaces since this will always be an 
mportant branch of the scienticfic 
ipproach to the subject, since the cal- 

lations on which the furnace is de- 
signed must always involve many un- 
ertain assumptions, e. g. those con- 
nected with the behavior of the very 
complicated solid, liquid and gaseous 
materials handled. 

The book includes a dicussion of 
those furnaces only which are heated 
by flames and does not deal with 
methods of handling the material to 
be heated except as it is incidental to 
the furnace design itself. 


PRECISION MEASUREMENT IN 
THE METALWORKING INDUS- 
TRY. Prepared by the Department of 
Education of International Business Ma- 
hines Corp. Published by Syracuse 
University Press, Syracuse, N. Y. Price, 
$6.50; 365 pp 

This book deals with the funda- 
mentals of precision measurement. It is 
a revised and consolidated version of 
material published previously. Based on 
the accumulated experience and knowl- 
edge of the IBM department of educa- 
tion, the volume contains a description 
of the most widely used measuring de- 
vices along with detailed operating 
procedures. All pertinent information 
from previous editions has been re- 
tained; new information has been added 
to bring the information up to date; new 
illustrations show important changes in 
instruments. In addition, it also reflects 
the cumulative know-how of both the 
civilian and military users of precision 
instruments. 


April, 1953 


Farquhar Hydraulic Press at the Weirton 
Steel Company straightens stopper rods. It 
has doubled production, required practically 


ne maintenance. 





“eliminates breakage of rods...increases production 100%” 


The Weirton Steel Co., Weirton, 
W. Va., formerly 


per rods with a steam hammer. The 


straightened stop- 


operation was slow and resulted in a 
high percentage of breakage. Seeking 
a better method, Weirton officials 
bought a Farquhar Press to speed 
production. Not only has the press 
increased production 100%, but it 
has eliminated breakage of rods. In 
addition, Weirton reports that in the 
six years this press has been operat- 
ing, “practically no maintenance has 


” 


been necessary. 


Farquhar Presses Cut Your Costs 


Just one more example of cost-cut- 
ting Farquhar performance in mod 


ern production! Farquhar Presses are 


built for the job.. 


duction due to rapid advance and 


. assure faster pro- 
return of the ram. . . greater accu- 
racy because of the extra guides on 
the moving platen . . . easy, smooth 
operation with finger-tip controls... 
longer life due to positive control of 
speed and pressure on the die... 
long, dependable service with mini- 
mum maintenance cost. 

Farquhar engineers are ready to help 
solve whatever production problem 
you may have. Send for free catalog 
showing Farquhar Built-for-the-Job 


Presses in all sizes and capacities. 
Write to THE OLIVER CORPORATION, 
A. B. Farquhar Division, Hydraulic 
Press Dept., 1519 Duke St., York, 
Pennsylvania. 
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MEASURE IN MICROINCHES RMS_ 


gon BLUE PRINT 
fo FINAL MILLING 


the JEFFREY MANUFACTURING CO. 


depends ou 
the PROFILOMETER 


lhe Jeffrey Manufacturing Company of ¢ olumbus, Ohio is the larg- 
est plant of its kind in the world manufacturing mining, process- 
ing and handling equipment. From the first stage of manufacture 
of this equipment the Jeffrey Company relies on the Profilometer. 


At Jeffrey, the Profilometer is used to establish precision surface 
specifications from the blue print stage of parts manufacture to 


the actual holding of precision surface measurement at the 
machine in the shop. 


In the above illustration the Profilometer is shown checking the 
surface finish of idler gears after hobbing. These gears are used 
in the lower gear housing of Jeffrey’s famous Continuous mining 
machine, the COL-MOL, and must be held to a surface finish of 50 
microinches or less. With the Profilometer on-the-job surface 
measurement is possible in seconds assuring constant quality 
control and eliminating the possibility of costly rejects due to 
improper surface finishes. 


To be sure of precision surface measurements, plants throughout 
the world are relying upon the Profilometer 
today. In your production and inspection de- 
partments you also can obtain the exceptional 
advantages of the Profilometer as an im- 
portant shop tool 


To learn how the Profilometer can help cut costs 
in your production, write today for these free bulle- 
tins .. . Practical Operating Features of the Pro- 
filometer; How to Specify Surface Roughness And Why. 


Profilometer is a registered trade name. 








\ MicromPTRICAL 
MANUFACTURING COMPANY 


formerly PHYSICISTS RESEARCH COMPANY 


Instrument Manufacturers 





ANS ARBOR 10 MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-160 









Who's Meeting 
-~and Wher 


Mar. 31-Apr. 2. THe Macnesitum Ass 
CIATION. International exposition, N 
tional Guard Armory, Washingto 
D.C. Write association offices, 122 | 


12nd St... New York 17. for more 


formation 


Apr. 7-9. Leap INpustrigs Associ 
rion. Annual meeting, The Greenbrie 
White Sulphur oo W. Va. Writ 
association's ofice, 420 Lexington Ave 


New York for full information 


Apr. 8-10. Sociery oF THE PLAsti 
INpustryY, Inc. Pacific Coast conference 
Last Frontier Hotel, Las Vegas, Nevad 
Get particulars from society office, 6 


W. 44th St.. New York 36. 


Apr. 9-10. MALiLeasLe Founpers’ So 
ciety. Market development conference: 
Cornell Univ., Ithaca, N. Y. For mor 
details, contact society headquarters 
Union Commerce Bldg.. Cleveland 14 


Apr. 11-21. Swiss INpusrries Fair 
37th Annual Industrial Exhibitior 
Basel, Switzerland. Mr. O. Goetz, Com 
mercial Counselor, Consulate of Swit 
zerland, 75 E. Wacker Dr., Chicago 1 


can supply all particulars 


Apr. 12-15. American Suppty & MA 
CHINERY MANUFACTURERS ASSOCIATION 
Annual meeting and conterence booth 
program, Hotel Columbus, Miami, Fla 
Write association headquarters, 814 
Clark Bldg., Pittsburgh 


mation. 


22. tor infor 


Apr. 12-16. ELECTROCHEMICAL SOCIETY 
Spring meeting, Statler Hotel, New 
York. Contact society headquarters for 


details, 235 W. 102nd St., New York. 


Apr. 13-15. AmerIcCAN Society of 
LUBRICATION ENGINEERS. Eighth annual 
meeting, Hotel Statler, Boston, Mass 
Details are available from society of 
fices, 343 S. Dearborn St., Chicago 4, 


Apr. 13-15. INTERNATIONAL ACETYLEN} 
AssociATION. Annual spring meeting. 
Hotel Biltmore, Atlanta. Contact the 
association office, 30 E. 42nd St., New 


York 17, for details. 


Apr. 14-15. WestincHouse ELectrri 
Corp., sponsoring the 17th annual Ma 
chine Tool Electrification Forum, Hotel 
Statler, Buffalo, N. Y. First day’s session 
at Hotel Statler, Buffalo; second day’s 


session at Motor and Control Div.., 
Westinghouse. 


Apr. 14-16. Conveyor Equipment 
MANUFACTURERS ASSOCIATION and Uni 
versity of Illinois Department of En- 
gineering. Conveyor institute at the 
University, Champaign. 
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16-19. Grinpinc WHeet Inst 


Spring meeting The Homestead. 


Springs, Va. Get more intormation 
institute office. 2130 Keith Bldg 
ind 15 
yr 20. SOCIETY OF \I POMOTIVI | N 
ERS [Ne _ conducting an Aeronautk 


tuction Forum to take place simul 
suslv at Hotels Governor Clinton 
McAlpin, New York City. Contact 
| headquarters 29 W Ith St.. New 


k 10 tor more intormation 


pr, 27-May 8. BritisH INpbUsTRIES 

Exhibition of consumer goods at 

a and Earls Court in London 

of heavy industrial goods at Castle 

nwich Birmingham England 

te British Information Services. 30 
kefeller Plaza. New York 20 


Apr. 30-May 1. Oak Ripce INstitutt 
NUCLEAR STUDIES. Symposium on 
lanagement Problems in Industrial 
lication of Radio Isotopes” to be 
ducted by Institute’s Special Train 
Div Additional information and 
plication blanks are obtainable from 
Division office, P.O. Box 117. Oak 


Tenn 





THREE COMPANIES 
UNITE INDUSTRIAL EFFORTS 


Three manufacturing and engineer 

g organizations have afhliated in Glen 
Love N. Y.. under the name of The 
‘all Filtration Companies with an aim 

providing industry with engineering 
roduction and research services in the 
elds of filtration and porous media 
The activity is under the leadership of 
Dr. David B. Pall, well known in the 
levelopment of porous metals, alloys. 

d plastics, in sheet and fabricated 
iorm 

The firms concerned are the Micro 
Metallic Corp., Aircraft Porous Media 
Inc. and Porous Plastic Filter Co 
Micro Metallic concentrates on pro 
duction of porous stainless steel and 
other metals and alloys, and the fabri- 
cation of filters for a wide range of 
uses in chemical process and other in 
dustries. 

The second company, which has pro- 
luced a new high tensile strength. 
smooth surfaced porous stainless steel 
for major aircraft applications, will 
continue in the development of aircraft 
leading edges for deicing and boundary 
layer control; fuel. lube and hydraulik 
oil filtration: and transpiration cooled 
devices. 

Porous Plastic is now completing 
production facilities for porous Teflon 
and Kel-F in sheet and fabricated forms 
on which a research department has 


been organized under Dr. Pall’s super- 
vision to round out the new organiza- 
tion. Already it is at work on new de- 
velopments in the fields of porous media 
ind filtration. 
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BOOST SCREW MACHINE 
OUTPUT 60% to 100% | 
..» EVEN MORE! 





LIPE 


Automatic 
Magazine Loading 


BAR FEED | 





Suppose you could run your screw machine continuously— 
get a full 8-hour-day production—with no time lost for loading, 
replacing feed fingers, cutting air or idle operation. How much 
would your production go up? 10%? 20%? 


Revise your estimate—you’re way low. By converting lost 
time into productive time in hundreds of plants, Lipe Auto- 


matic Magazine Loading Bar Feeds have increased output 60% 
to 100%. One user reports a production increase of 221%! 
WHAT A LIPE AML BAR FEED WILL DO FOR YOU: 

Feed tubes or bars automatically, continuously. 


Abolish feed fingers—eliminate time lost in making 
feed finger adjustments. 





Feed stock up to 16" long in one feed-out operation— 
save the time lost with multiple feed finger feed-outs, 
thus cutting cycle time. 





Reduced cycle time increases gross geared production 
capacity of screw machine. 


OUR UNCONDITIONAL GUARANTEE: 


Lipe AML Bar Feed will enable your screw machine to produce 
at least 90% of its gross geared capacity. 







@ Interested? Send for folder de- 
scribing AML Bar Feed — opera- 
tion, benefits, case histories. 








Life -ROLLWAY CORPORATION 


Monulecturers of Automotive Clutches ond Machine Tools 


Syracuse 1, N.Y. 
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Technieal Shorts... 





\ RECENT DEVELOPMENT in the appli- 


ation of hidden are or submerged ar 


we Iding is Said to increase the speed ot 


iutomatic welding by 50 percent or 
more Welding is The Lincoln Elee 
tric Co. calls its method employs two 
small electrodes in place of a single 
larger electrode They are fed simul 
taneously through a single head and a 
single jaw Both electrodes deposit 
metal in the weld crater This le ids to 
considerable advantages in ome situa 
tions since higher currents possible with 
two electrodes increase the rate of metal 
deposition imount of penetratior ind 
consequently weldin peeds 
The company recommends for use 





Of KALAMAZOO 


CARBIDE TOOL 


AND 


CHIP BREAKER GRINDERS 


Save 


TIME 
TOOLS 
WHEELS 


14-WD Wet or Dry 14” 
Carbide Tool Grinder 






1661 Douglas Ave. s 


butt or fillet welds inches 


or thicker 


normal for 


plate thy 
where the application is 
sub- 
[Typical of the 


used in making 


iutomatic hidden or 


j 


merged arc welding 


speeds possible is that 
fillet 
minute at 1500 

\ special 
rolls and wire 


lard Lincoln 
electrodes Phe 


i y-ine hy weld 15 inches per 
imperes 
electrode aw 


feed 


stan 


wire 
guides adapt any 
head for 
standard 


weld two 


head 


standard 


using 
single 
controls are used as well as the 


d-c we lding current generators. Currents 


ip to 1500 amperes can be used with 
[win-are welding for which two genera- 
tors may be paralleled or a single 1500 
impere unit may be ised The two 





CB-77 Chip 
Breaker and 
Diamond 
Finishing 
Grinder 


WD-10 Wet 
or Dry 10” 


Tool Grinder 


Hammond Car- 

bide Tool Grind- 

ers will soon pay 

for themselves thru 
greater wheel econ- 

omy, longer tool life 
and FASTER grinding. 
They relieve toolroom 
bottlenecks and step up 
production. Write for Car- 
bide Grinder Catalog 225. 


AmmenS 


Kalamazoo, Mich. 
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wire head will feed electrodes in 5/f 


inch, 3/32 inch and \%-inch diamet 


sizes. The elec trodes are fed down il 


the Twin arc jaw where the weldir 
current is conducted into each electro: 


The ele 


pressed against each side « 


from the same contact block. 
trodes are 
this contact block which determines t] 
electrode spacing. Normally, this spac 
2 inch. but it can be adjuste 
Both 

regulated equalky by the 
control Phe 


from the 


ing Is 


where necessary electrodes ar 


common ar! 
welding 


voltage curre! 


common welding generato 


automatically divides between them 


The electrodes normally are in lit 
along the seam but may be skewed 
across the sean 


If a still wide 


inch so that they are 


producing a wider bead. 


bead is desired or if burn-through 
a problem, the electrodes can be ru 
side by side [his is recommende 


espe ially tor poor nit up 


In addition to increasing the speed o 
automatic welding, twin arc welding i 
said also to facilitate welding on rusty 
or dirty plate. producing quality welds 
single are technique 


where normal 


would result in pinholes. The two arcs 


and resulting larger crater allow time 


the crater to be expelled 
SS =. @ 


tor gases 1n 


A N AMBITIOUS IDEA which developed 
into an important working project is the 
Heat and Mass Flow 


tory at Columbia University. One of the 


Analy zer I abora 


service divisions of the School of Engi 
neering. the name comes from the main 


part of its equipment—a computing 


device developed continuously in_ the 


laboratory over a period of years. 
Prime work of the 


is the study of heat diffusion and flow 


researchers there 


problems. At the same time, their equip 


ment may be adapted, with minor 
changes, for the solution of problems 
in other fields such as stress analysis 


and fluid flow. 

Most of industry has to contend with 
problems concerning heat, its transfer, 
control, ete. For example, how must 
heat generated by moving parts be dealt 
with? In the field, the 
troubles are myriad. However, although 


metallurgy 


these problems are almost universal in 
most com- 
panies do not have heat transfer spe- 


greater or lesser degree, 
cialists on their staffs. 

It is in this connection that the Lab- 
fills considerable need., It may 
do a research project, either individual, 
group. It mdy make 
demonstrations or conduct training pro- 


oratory 
cooperative or 


grams. 

Created 12 years ago, the laboratory 
has developed, as a nonprofit service, 
into an outstanding example of prac- 
tical cooperation between science and 
industry. Recently it completed an ex- 
pansion program necessitated by its in- 
creased work requirements. 


The Tool Engineer 











Vv 
1, 


.e 








better acquaint the industrial pub 
vith its work and the possibilities it 
rs. the Laboratory has just published 
nplete informative brochure. It may 
\btained by writing, on company let 
ead. to Dr. Victor Paschkis, tech 
11 director of the Heat and Mass 
» Analyzer Laboratory, 624 En 


ering Bldg., Columbia University 
WwW York 27 
. . * 
| _— NT ot inew high capil 
silver-bearing stainless steei solder 
h can be ipplied with a soldering 
or torch at 430 degrees F, has just 


innounced by All-State Welding 
rvs Co.. Inc White Plains, N. ¥ 


Researchers found that on a_ wide 
ety of work particularly on steel, 
nless steel, copper and nickel alloys 
ronger “soft” solder would greatly 

e the need for the costlier mate 
ind methods of brazing. Extensive 
eld tests demonstrated that silve r-bear 
stainless steel solder has gone far 
that direction. Claims are that it costs 
ich less than the silver brazing alloys. 
easier and cheaper to apply, and that 
has somewhat the same affinity for 
metals. In working with it, con 
isions were that thin layers are 


trongest At the same time it shows a 


vorable comparison to the other silver 
vs, in its adaptability to standard 
inufacturing, installation. and main 
nance procedures In addition it can 


chrome plated, 

Listed as All-State No. 430 Silver 
earing Stainless Steel Solder, it con 
tains neither lead, zinc, nor cadmium 
Actual physical properties vary with 
ise metal, depending on strength of 
the interalloy layer. Therefore, prop 
erties in the following test data appar- 
ently are derived primarily from its 
silver content and _ the _interalloys 
formed between different metals. Cop 
per to copper Tensile 14.300 psi; 
shear—11,200 psi; elongation in 2 
nches—21 percent. These facts are of 
nterest when compared to average 
physicals on interconnecting stainless 
opper, brass, ete.: Tensile—10,000 to 
28,000 psi; shear 10,000 to 15,000 psi 
elongation in 2 inches—1028 percent 

Characteristics of the deposited 
solder include color that closely 
matches stainless steel and that remains 
stable. The deposit is nontoxic and is 
not brittle. Movement of the plasti 
joint does not affect solidus strength 
is in the case of lead tin solders. Rec- 
ommended applications are broadly 
described as high-conductivity electrical 
onnections, corrosion-resistant assem- 
blies, and fabrications to operate at 
temperatures too high for  lead-tin 
solders 


April, 1953 
























unetiesg 
Roo 


7 
nel 


FOR FURTHER 





REASONS 
WHY... 


Lovejoy Cutters are your best buy! 


Lovejoy milling cutters offer eight important 
advantages which help you achieve maximum accu- 
racy, dependability, production and profit from your 
milling machines. 

1 All Lovejoy cutters are insert-tooth type. This 
means high body strength, plus maximum blade 
hardness. Only worn out blades need be re- 
placed —not the entire cutter. 

2 Serrations are on the front of each blade — the 
plain back makes full contact with the body. 

3 Positive-locking device on blades assures complete 
rigidity, even on heavy intermittent cuts. 

4 Advancing, replacing and sharpening of blades 
is fast and accurate, keeps down-time at an 
absolute minimum. 

5 Extra rugged blade and body design assures max- 
imum results on modern, high-speed millers. 

6 H.S.S., alloy and carbide-tipped blades are 
available promptly from stock. 

7 Lovejoy design is tops for blade interchangeability 
in practically all cutter styles and sizes 

8 Lovejoy has had 35 years of experience in de- 
signing and manufacturing standard and special 
cutters for the country's leading 






manufacturers — our background 
can help you get best results 
from your milling operations. 


Write for free catalog! 


131 MAIN ST., SPRINGFIELD, VERMONT 


LOVEJOY 


ifele}] Miele) 17.1. baal, le 
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| Bradley Stoughton plaque ha Kilbourne Knox, Jr., who for sey 
’ ( B Post, Chiel era vears has bee senior designe on 
etallurgist at The Carpenter Steel hydraulic equipment with the McDor 
Co's Rese ind Metallurgical Labor nell Aireraft Corp., has joined Parker 
storie que is presented by the Appliance Co. as staff engineer in 
\ . lo Meta to the charge of engineering in connectior 
Valle etallurgist who has a with the company s program on aircratt 
tanding ina lraulie equipment 
i | y il Tk 

' Robert E. Anderson has been named 
lent of Robertson Mfg. Co. Join 
xy the company is cerami enginee! 
sL vears ago. Mr. Anderson held suc 
F. Steel Blackall, ID, has be cle cessively more sponsible positions in 
tant wene il] ive of The laft- cluding those of tactoryvy manager and 
Peirce Mfg. Co. Mr. Blackall is a executive vice-president. He succeeds 

tant rector D. P. Forst, now board chairmar 


' > . " s . a s ‘ “ A ‘ " 
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wick Changelools 
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e MILLING 
e DRILLING 
e& TURRET 
e LATHE use 


P. D. Q, 
(PORTAGE DOUBLE-QUICK) 


Changes trom one tool to another is a matter of seconds 





Three point locking 
feature and tapered shank assures repositioning and eliminates “run out 

Send for catalog describing individual holders and adapters or for specific 
nformation on your machine tools 


" PORTAGE Double-Quick TOOL CO. 


L 1054 Sweitzer Avenue * Akron 11, Ohio 
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North Kast West South IN INDUSTRY) 








The U. S. Drill Head Co. elect 
new otheers recently as a= result 
A. P. Specki 


former vice president and general ma 


change in ownership 


ager of the company, became its pres 
dent; J. R. Bashor, its vice preside: 
and W. K. Francis, its secretary ar 
treasure! W. _ Moening, forme 
president of the firm. was elected cha 


man ot the board 





\ccording to a recent announceme 
from Temeo Aircraft Corp., Walto: 
M. Dallas has been named manager 
manutacturing control where he wi 
scheduling 


be in charge of master 


change control. estimating. manufas 
turing analysis as well as numerou 
other functions. He formerly was su 


perintendent of manufacturing contro 


W. C. Strauble 


W. M. Dallas 


\ccording to a recent announcement, 
Wilbur C. Stauble has been elected 
president of The Holo-Krome Screw 
Corp. and a director and member of 
Veeder-Root, Inc. The positions were 
formerly held by United States Senator 


William A. Purtell 


Responsibilities of L. A. Dixon, ex 
ecutive vice-president of Rockwell Mfg. 
Co., have been expanded to include 
jurisdiction over the companys power 
tool operation. As executive adminis 
trator of Rockwell’s 19 plants, Mr 
Dixon will be responsible for manufa 
ture and sale of the company’s diversi 
fied line. 


According to a recent announcement, 
Dr. Arthur A. Brown has been ap- 
pointed vice president of Bowser Tech- 
nical Refrigeration, Terryville, Conn 
He was formerly associated with Pratt 
& Whitney Aircraft Div., United Air 
crait Corp 


William J. Darmody (Col. U.S 
Army, Ret.), well-known ordnance gage 
expert, has joined The Sheffield Corp. 
as part time consultant. Prior to his 
retirement from the army, he spent 
years as chief of the gage department 
at Frankford Arsenal for Army Ord- 
nance gage laboratories, gage design 


and supply on a national basis 
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Henry F. Arndt has been named 
engineer of the Detroit Electric 
rnace Div., Kuhlman Electric Co. 
matters pertaining to spec ifications. 


en and general engineering func- 
= of the division will be under his 
ervision At the same time. Joseph 
Przygocki was assigned the produc- 
and control functions for the divi- 
his duties to include direct super 


of service order scheduling and 


Paul D. Cornelius has been appoint 
head the design and research de- 
tment of Vlier Engineering, Inc. 
Cornelius comes to Vlier from J. O 

g. Co.. where he was chief engineet 
wide background in tool and ma 
ne research, includes particularly 
elopments of tool for the oil indus 
In his new association, he will 
ue the development of Vlier ma 


ne tool sper ialties 





VU. LOrnelus 


\ccording to a recent announcement. 
Russel J. Keller has been made engi 
neering assistant to the president ot 
Cleveland Welding Co., subsidiary of 
American Machine & Foundry Co. 
Mr. Keller formerly was technical super- 
visor of the aircraft wheel and brake 
livision of B. F. Goodrich Co. In his 
lew position, he will supervise all pro 


luction and development engineering 


The board of directors of Titeflex, 
Inc. have made a number of announce- 
ments recently concerning personnel 
changes at that company. Henry S. 
Elder, who has served as vice president 
since joining the company in 1946, now 
s executive vice-president. George K. 
Licht, formerly works manager, became 
vice-president in charge of production 
it the company’s two plants in Newark. 
\. J. John J. Phillips, who previously 
was chief engineer, now is vice-presi- 
dent in charge of sales, in which posi- 
tion he will consolidate and coordinate 
the company’s sales activities with its 


engineering operations 


The Roberts Numbering Machine 
Co. has announced the appointment of 
N. M. Olney as plant superintendent. 
Mr. Olney brings to Roberts more than 
20 years’ engineering and manufactur 
ing experience with tooling and produc . 
tion of small interchangeable precision 
metal products 
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Former Secretary ot Commerce 


Charles Sawyer has been elected 


a 
director of Kennecott Copper Corp. 


In addition to his lor g and distinguished 


career in public service Mi Sawvel 
has extensive experience in business and 
the practice of law. More recently. an 
announcement also made from Kenne 
cott named Paul B. Jessup assistant 
reassure! Mir Jessup who also is a 


member of the board of directors of the 
American Mining Congress. resigned as 
vice-president of Dav Mines Ine to 


jon Ke nnecott 


The Turchan Follower Machine 
Co. has announced three promotions in 
management Gales S. Humes has 

| 


been named general manager: Otto C. 


Turchan, sales manager: and Demeter 


Kiurski, chief engineer 







~~ 








Process Machine 





OBITUARIES 





Samuel Koffsky, chief engineer of 
Simmons Machine Tool Corp. for 16 
vears, died recently in Albany, N.Y 
Mir Koffsky played i leading role in 
Simmons machine tool designing and 
rebuilding work auring World War ll 


and in the current defense program 


Theodore Bausch Drescher, a vice 
president of Bausch & Lomb Optical 
Co. and a grandson of one of its co 
founders, died unexpectedly of a heart 
attack at his home in Rochester, N.Y 
He was 58. Mr. Drescher had been in 
charge of the firm’s process develop 
ment program since 1946 and recently 
viewed the completion of the new single 


vision lens plant 


NEWEST 





Roe anak 


-Spindle 


Seven kinds of milling cutters, together with 
boring tools and chamfering bars, fixtures and transfer 
equipment, were built by Ingersoll as inte gral parts 


of the process line pictured above 


Working with our machine designers to meet 
exacting production and accuracy requirements of the 
automobile industry, Ingersoll’s cutter engineers are 


continually improving basic tool designs 


Application of these advances to our standard 
inserted blade cutters makes higher feeds, longer tool 
life, and increased production available for all kinds of 


work on all makes of milling and boring equipment 


Write for 


Cutter Catalog 60F 


pee caghss bepcantes, Fed 
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TRADE LITERATURE 





Free Booklets and Catalogs 
Currently Offered By Manufacturer 





Pumps 


bulletin 160-26 describes 
of Pioneer and Rollway 
illustrates equip- 
ment for coolants, cutting oils, etc., with 
drawings and photos to clarify typical 
installations on different machine tools 


Fight-page 
complete line 


pumps; centrifugal 


as well as illustrating other accessories; 
cutaway views show advantages of both 
types. Also 
positive displacement pumps for lubri- 


seal and sealless shows 


cating oils and other liquids with ap- 

Pioneer Pump & 
John R St., Detroit 3 
L-4-1 


plication photos 
Mfg. Co., 19657 


SHELDON 


»—Tool Room Lathes 


CHICAGO 





Materials Handling 


Six-page materials handling study, 
“There’s an Angle to Increasing Exist- 
ing Storage Space,” shows warehouse 
operators and .manufacturers how ob- 
lique stacking cuts down aisle require- 
ments, increasing storage capacity and 
simplifying inventories; charts illus- 
trate how variables of layout, building 
pallet sizes and fork truck 
affect planning. Case his- 
tories included. The Baker-Raulang 
Co., Baker Industrial Truck Div., 1230 
W. 80th St., Cleveland 2. 

L-4-2 


problems, 


capacities 





rai ee: - bl ff: AY) & 
Precision —— fel if Vin 


for Precision Work 
Each SHELDON Lathe is 


a precision machine tool] that in 
final inspection has passed the 
19 accuracy checks on the 
SHELDON “Inspection Test 
Sheet.”’ 

Produced by modern 


Write for Catalog with Check Chart 


SHELDON MACHINE CoO., INC. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 
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methods with the finest special 
machines, these 10”, 11” and 12” 
(swings 13”) lathes are quality 
built on a quantity production 
basis. Selling at quantity pro- 
duction prices they are today’s 
best lathe values. 


4229 North Knox Ave., 
Chicago 41, Illinois 
INDICATE A-4-166 


Thread Comparator 


Eight-page folder presents threa 
gaging equipment and explains and j 
lustrates problems related to manu 
facture, inspection and use, of screy 
threads; and how to cope with them 
Johnson Gage Co., Bloomfield, Conn 

L-4-3 


Transformer Laminations 


Fifth edition of transformer lamina 
tion catalog includes up-to-date tech- 
nical information and full-size draw 
ings of available standard shapes 
weight tables accompany descriptions of 
each lamination to assist in ordering 
Allegheny Ludlum Steel Corp., 2020 
Oliver Bldg., Pittsburgh 22 L-4-4 


Metal Processing 


Two bulletins, “Annealing of Malle- 
able Iron” and “Heat-treating Equipment 
for Aluminum”—GEA-5797 and GEA 
5912 respectively—are the first two in 
a Modern Metal Processing series to 
be released by the company. The first 
illustrates and explains how to cut 
down over-all costs and how to shorten 
annealing cycles; effects of 
types of furnaces to be 
used, and outlines analysis of annealing 
costs. The booklet 


process of solution heat-treating, anneal 


disc usses 
temperature, 
second 


describes 


ing, aging and stabilizing of aluminum; 
illustrations clarify technique step by 


step, covering the process, equipment 
and furnace selection. General Elec- 
tric Co., Schenectady 5. N.Y. L-4-5 


Cutters 


Fully illustrated 72-page booklet deals 
with inserted blade milling and boring 
cutter for all makes of equipment; in- 
cludes extensive material on carbide 
milling of steel, proper selection of 
tools, cutting methods and cutter grinds 
for all kinds of work; in addition, de- 
scribes company’s line of standard cut- 
ters including shear clear face mills. 
The Ingersoll Milling Machine Co., 
Rockford, Ill. L-4-6 


Clamping Tools 


Widely illustrated general catalog No. 
109 covers line of vises, clamps, work 
positioners and other hand tools; may 
be considered a reference book since it 
includes Federal Specification referenc- 
es and other technical data important 
to the field. Wilton Tool Mfg. Co., 
925-41 Wrightwood Ave., Chicago 14. 

L-4-7 
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ampings 
omprehensive 12-page booklet deals 
company’s facilities and activities; 
= in words and pictures how their 
sic method can be utilized to fill re- 
rements brought about by short runs 
metal stampings. Dayton Rogers 
ifg. Co., Minneapolis 7, Minn. L-4-8 


wing 
[welve-page booklet describes ad- 
ced methods of optical gaging to cut 
pection and toolroom costs: illus- 
tes uses of special fixtures and charts 
inspection to close tolerances, large 
rts, complex shapes, blind holes and 
cesses using contour projection. Well 
istrated. Industrial Optical Div., 
Eastman Kodak Co., 343 State St.. 
Rochester 4, N. Y. L-4-9 


Collets 


Comprehensive 26-page catalog No. 
} covers line of collets; includes sec- 
tion devoted entirely to specifications 
ind prices of collets, feeders and pads 
for automatics, hand machines, turret 
lathes, milling machines, production 
ind engine lathes; also illustrates and 
lescribes some of company’s special 
types pointing out exclusive features 
ind their advantages. Sutton Tool Co., 
Sturgis, Mich. L-4-10 


Thread Gages 

Handy condensed pamphlet covering 
line of precision thread plug and thread 
ring gages, contains informative and 
useful data on gages and gage standards 
for the man requiring essential facts in 
compact and easily accessible form. 
Standard Thread Gage Co., 26538 W. 
Seven Mile Rd.. Detroit 19. L-4-11 


Drill Presses 


Illustrated catalog No. 5206 covers 
complete line of drill presses; 
ind line drawings clearly explain main 
includes drill press attach- 
ments manufactured and supplied by 
the company, emphasizing their advan- 
tages from the standpoint of economy, 
ind production boosting. South Bend 
Lathe Works, 425 FE. Madison St., 
South Bend 22, Ind. L-4-12 


photos 


features; 


Heat Treating 


Folder offers extensive information 
on company s 100 percent forced con- 
vection heat treating units illustrated by 
photos and drawings with cross-section 
diagrams to clarify actual operation; 
explains “old chain transfer” process, 
ind “atmosphere control” methods 
which are exclusive features. Chart 
shows operation processes available 
with units. Ipsen Industries Inc., 715 
S. Main St., Rockford, III. L-4-13 
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Aluminum Extrusion 


Complete catalog covers more than 
1000 standard extruded aluminum 
shapes, rod, bar and tubing available 
from company; includes wealth of in- 
formative data to assist designers, en- 
gineers and purchasing men in selection 
of type for particular application. Ex- 
tensive chart presents physical proper 
ties and recommended applications for 
the 14 most generally used alloys. 
Precision Extrusions, Bensenville, Il] 

L-4-14 


Ask for a Free Demonstration, 





Purifiers 


Bulletin 700, “End Dirt and Moisture 
Problems the Hi-eF Way,” describes 
many uses of purifiers in the petro- 
leum, chemical and other industries, as 
well as in steam generation and dis- 
tribution systems,. emphasizing econo- 
my; cutaway views show installation 
in 14 different applications, describing 


purpose of purifier in each case. Puri- 

fier Div.. The V. D. Anderson Co., 

1935 W. 96th St., Cleveland 2. 
L-4-15 


or Technical Bulletin No. T-453 


HYPREZ DIVISION 
ENGIS EQUIPMENT COMPANY, CHICAGO 5, ILL. 


431 SOUTH DEARBORN ST., 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-167 
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ELIMINATE ASSEMBLY 
PROBLEMS WITH... 


MOVED 
epee 

Two... three... fifty component dies can be built Ss 
by B. Jahn — each production proved to guarantee 


one perfectly fitting, operational assembly. 





Modern production requires assemblies — each component 
demanding a separate tool and die — each having a vital 
relationship — all needed when you want them. In the modern 
B. Jahn plant, 165 skilled tool-makers representing 3654 years 
of experience work together developing multiple dies of flaw- 
less precision for intricate assemblies. 





Part of a set of twenty-eight B. Jahn built precision forming dies, 
to produce different component levers for one of America’s 
largest calculating machine manufacturers. B. Jahn builds mul- 
tiple dies as a team — each engineered to do a specific job 
perfectly. 


HERE'S THE WHOLE STORY - Srwedligals Si feotne ave 





\ 
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Send TODAY for 


Seva in Phoaluctione Ecoreomey / 


' 
Jahn Production 
Proved Dies'’—a 
fact-packed bro- 
chure illustrating 
B. Jahn’s facilities 
and their produc 
tion-increasing, ’ 
money saving 


applications 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-168 





Abstracts of 





Foreign Literatur. 


By M. Kronenberg 





Optical Measuring Equipment 


\n optical attachment which can 
used for increasing the accuracy of rea 
ing scales on machine tools is deseribs 
by K. Buerger in the December 19 
issue of Werkstattstechnik und Vas 
nenbau. It is not necessary to put tl 
eye close to the attachment, and th 
lessens the strain usually associate 
with the use of optical instrument 
Scales graduated in millimeters (0.04 
inch) can thus be read to an aceura 
of 0.000400 inch, whereby ji 


to estimate 1/10 of this dimension. A 


t is possib 


microscope with projector likewise 
discussed by the author. It can be at 
tached to grinding machines and pet 
mits the comparison of profiled work 
piece contours with magnified drawings 
Angles, radii, threads likewise can be 
measured in this way. Magnification uy 
to 30 diameters can be obtained. 

\ bench-type projector has beer 
developed in France, as indicated in K 
Buerger’s article, for checking the con 
tour of workpieces in a way similar t 
the adapter type for grinding machines 
They are easy to handle and weigh only 
10 to 50 pounds 

Checking the alignment of guideways 
of machine tools and the straightness 
of tables and other parts is one of the 
most important measuring jobs in too! 
engineering. Telescopes. which often 
have been used for these purposes, have 


the disadvantage of requiring refocus 


| sing every time the marker is moved o1 


the bed in the measuring process. A 


new design eliminates the necessity o! 


refocussing by using a curved reflector 


in conjunction with an objective. The 
instrument is used for measuring ve! 
tical and horizontal deviations from a 
straight line with an accuracy of about 
0.00005 inch per yard length. In deter 
mining angular deviations, the curved 
reflector can be replaced by a_ plane 
mirror. 

Waviness of surfaces can be measured 
and simultaneously recorded on graph 
paper with another optical measuring 
device, recently developed in Switzer 
land. It consists substantially of an alu 
minum bar with a longitudinal slot 


serving as a guide for a telescope which 
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per 


tacts the work surtace at 
telescope picks up 
vs from two lenses at either 
he aluminum bar which rests 
Johansen blocks on the. work- 
[wo hairlines seen in the tele 
hen are used as reterences tol 
o the waviness when moving 
escope within the slot By con- 
g the telescope spindle with a pen 


g er graph paper attached to 


iiuminum bar it Is possible to 


records ot the waviness 
accuracy ot the device is C0.QOOOOSO0 
ie center and 0.000060 inch at 


th 


ds of the aluminum bar 





Numerous other measuring instru- 
ts also are described in the same 


h as microscopes tor meas 


e. su 
internal and external threads. 
lometers., 


interterence microscopes 


thers 


leols for Waich Manufacturing 
Industries 


The development in the manufacture 
watches and other precision instru- 
ents has ‘ aused ( onsiderable improve- 
} ts in measuring tools and testing 
pment, according to L. Ebosa in 
rotecnic. A depth micrometer is de- 
bed and illustrated; it has a margin 
error not greater than 0.000080 inch. 

same instrument can also be used 
measuring the. exact radius of a 
rved surface such as lenses, eliminat- 

the so-called “human error.” In 
et ial Cases the error can be reduc ed 


» 0.000020 inch 

In the same issue there also are ar- 
es on the accuracy obtained in turn 
watch parts and on high frequency 


it-treatment of such parts 


Instrument and Measurement 
Conference 


\n International Conference was held 

Stockholm, Sweden on the develop- 
ent of instruments for measuring di- 
ensions, temperatures, gases and other 
juantities, Papers were presented by 
epresentatives from the U.S.A., Eng- 
ind, Germany, Switzerland. Sweden, 
Norway, and Holland, acording to a 
eport in No. 5, 1952 of the Swiss 
eriodical Microtecnic. Among the 
ipers of interest to tool engineers was 
paper by R. Schulze (Germany) on 
e relation between micro- and macro- 


| he \ i kers and Knoop hard- 


ess values which are constant in the 


irdness. 


acrohardness range increase with ae- 
reasing loads in the microhardness 
inge for almost all materials. The 
eason is the incompleteness of the 
Vickers and Knoop formulas which con- 
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cut small hole drilling cost 75% 
production 4 times! 





Metal window manufacturer drills 600,000 holes 
yearly with these amazing tools! 


Q HE world’s largest manufacturer of all-metal combination screen 
and storn talled 2 Dur Drill Heads... 


n sash insti more Automat 


icd 
] 


vot these almost incredibl results 


holes drilled per 2000-hr. shift-year. (2) Cost per 1000 holes de- 


(1) 600,000 instead of 150,000 


creased from $23.00 to $5.60. (3) Drill breakage reduced to the 


point where savi 


ngs paid for the Drill Heads in 13 months, 

And the most amazing thing about this report is that it is not an 
isolated cas In fact, increased output ind similar savings on costs 
of production, scrap loss, and reductions in down-time, are being 


effected in practically every instance where Dumore Automatic Drill 


Heads have been installed. As this manufacturer says, ‘They are a 
‘natural’ for multiple drilling operations.” 

To get an idea of how these amazing tools can 
h Ip you improve your productiot and cut your 


costs, see your industrial distributor, or write: 


THE 0 ORE COMPANY 
1325 Seventeenth Street Racine, Wis. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-169 
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sider plastic (that 1s permanent) de 
tormation and disregard elastic (that 
temporary) deformation. In the mier« 
hardness range such as measured 


chip tormation and metal-cutting stu 
T be les it 1S necessary to add a tactor t 
urn pro ems the value of the impression diagona 


The author outlines this in detail an 


# 7 also discusses a new hardness tester 
in oO e \. Soederholm of Stockholm Institut: 


ot Pechnology presented a paper on 
new method for’ prestrain of the wire 
in strain-gages. This work was carrie: 
out at the Aeronautical School of the 
Institute and gives the possibility o 


applying smaller forces than usual 
Van QOort, Holland, discussed 

method for measuring the dynami 

mechanical properties of plastic mate 


with rials particularly the determination of 


the modulus of elasticity, damping fac 


GORHAM-Engineered =" » 00.6. The swiss devel 


opment in instruments tor measuring ol 
Special Cuttin Tools torque, acceleration, vibration, pres 
g sures, lorces and high rotary speeds 
was outlined bv C. von Basel 
For fast, practical solutions to tough tooling 
problems, call in the expert... your nearby 
Gorham Field Engineer! He provides a complete Metal-Cutting Conference 
engineering service to determine your exact 
tooling requirements. For instance: \ metal-cutting conterence was held 
in June 1952 at the Aachen Institute of 


Pex hnology as re porte d in the De ember 
He starts with your product, sketch or idea. 1952 


issue oft Wi erkstattstechnil und 
e Vase fine nbau 
. . H. 5. W icster presented a paper on 
He surveys your production operations and your “y P aa \ = 
available equipment. lachin ibility and Microstructure,” in- 
o dicating that, for low and medium car 


bon contents, a ferrite-perlitic micro 


; 
| 
: 
; 


He considers work material properties and 


, : structure improves machinability while. 
desired finishes and tolerances. 


in the case of a high carbon content, a 

° spheroidized perlite microstructure im 
He plots proper machine feed, speed and method proves machinability 

of tool driving. G. Weber reported on “The Effect 

Ny iL F e of the Heat Treatment of the Workpiece 

- then . . . he develops practical design and on the Wear Land of Carbide Tools.” 

engineering specifications for a special cutting According to his investigations it is not 

tool, metallurgically “tailor-made” for your ap- sufficient to judge tool life by the wear 

plication. 


in 4iOK 


land on the tool flank; it is necessary to 
° consider also the wear on the tool face, 


. and his recommendations are backed by particularly when high-cutting speeds 
Gorham’s unmatched facilities! These include are used. H. Hucks discussed the rela- 
three fully- tei sg manufacturing plants, large tionship between temperature and tool 
Engineering and Metallurgical staffs, and the life, and C. Ballhausen presented a 
finest heat treating equipment. report on “Systematic Classification of 
These resources, plus Gorham’s more than Carbides.” Other speakers covered such 
thirty years’ reputation for producing the finest topics as productivity of machine tools, 
cutting tools, are dedicated to furnishing prompt hearings, guideways, electronics and 
and profitable solutions to your special tooling their effect on tool engineering 
problems. Gorham-engineered ‘ y totam are 
turning problems into profits in thousands of 
lants every day... why > 
seme for jex? ¥ nor ler them do the NATIONAL MACHINE TOOL 

; : CHANGES COMPANY NAME 
If you haven’t met your nearby Gorham field 


Engineer, write for his name, or send details of The corporate name of the National 
your problem direct for recommendations. Machine Tool Co. has been changed to 


Heinrich Tools Inc. according to a 
ece é 10 ceme é de b Jol ) 
Gorham TOOL COMPANY | Su smmomrment_ made by Ios 


ee” Sc EVERYTHING 1N STANDARD AND SPECIAL cur} wy ’ This organization has manufactured 
— > 


machine tool products for industry 
14407 WOODROW WILSON ° DETROIT 3, MICHIGAN since 1918. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-170 
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PEERLESS 
HIGH SPEED 
EXPANSION 


REAMERS 


a FOF 
» ECONOMY 
> LONG LIFE 
> BETTER FINISH 
GREATER ACCURACY 











Cae the reamer becomes dull, it may ” put back 
nto its origina se able condition not once, 
bu t many time ne xpa andin ng andr pars rpening. 


=) (-T 0) sTo) a1 =m Lo r Industrial supply Distributor 


THE CLEVE LAND», TWIST DRILL CO. 


1242 East 49th Stre nel Clev ome nd 14, Ohio 
Stockrooms: New York 7 + Detroit 2 + Chicago 6 + Dallas 2 + San Francisco 5 + Los Angeles 58 
vs pei ltd., London W. 3, England 
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(=e) HIGH a HYDRAULIC will show you how 
Copying Lathes easy it can be! 
e Slash production time 


e Produce better finish 
and closer tolerances 











We'd like to make your troublesome 
jobs easy. SEND US A PRINT OF YOUR 
VOST DIFFICULT TURNING JOB for 
analysis by our engineering staff! We 
think we can prove to you that the H.E.B. 
is “The Way to Turn!” There’s no charge 
or obligation. of course, 

That spindle you see in the drawing has 
actually been copy-turned on the H.E.B. 
in just 2.1 minutes floor-to-floor time. 
machined from SAE 1040... and every 
copy-turned part is identical. 

Rigidly constructed H.E.B. Copying 
Lathes —OP Model, with built-in tracer 
device and 20 H.P. motor take heavy cuts 
with carbide tools at spindle speeds up to 
3600 RPM. GT Models with rotating pat- 
tern are designed for copying irregular, 
non-circular work. Great for short runs 
as well as large scale production because 
setup time is only about 20 minutes! 


H.E.B. Copying Lathes are solving 
turning problems in these plants: 
@ Acromatic Tool Company @ Electrol, Inc 
@ Beaver Precision Products, Inc @ Fox River Ordnance Plant 


@ Buick Division, General Motors 


@ Harvey Machine Tool Company 
Corp 


@ De Laval Separator Co © Manvtacturers Tool & Gauge Co. Ask for a demonstration now or for 
@ East Coast Aeronautics, Inc . AND MANY OTHERS! detailed literature — Study our insert in 


Sweet's Machine Tool catalog! 


IMMEDIATE DELIVERY 
® ad H.E.B. MACHINE TOOLS, INC. 
475 FIFTH AVENUE » NEW YORK 17, N. Y. 


LExington 2-0266 
“THE WAY TO TURN” 





COPYING LATHES - ENGINE LATHES WITH COPYING ATTACHMENTS - TOOL ROOM LATHES - CARBIDE TOOL GRINDERS 
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PYLE NATIONAL 


INCREASES PRODUCTION 47’! 


Soldering Of Spring Assemblies Speeded 
By LINDBERG \nduction Heating Unit 


An hourly production 
increase of 47% .. 
and a per-operator 
production increase 
of 330% through the 
use of a Lindberg In- 
duction Heating Unit! These are the money saving facts 
and figures reported by Pyle National Co., Chicago 
manufacturer of electrical components. 





The company uses a 10 KW Lindberg unit for the pro- 
duction soldering of flanges to coil springs in the 
manufacture of torsion spring assemblies. The time 
cycle is 1] seconds for each assembly. 


Production has been increased to 125 assemblies an 
hour . . with one girl operating the equipment. This is 
an hourly increase of 40 assemblies over the former 
method where soldering was done by a team of three 
men using gas torches. And the hourly per-operator 
production is up from 28 to 125! 


With the induction heating unit, there are no open 
flames from gas torches. No extra exhaust fans are 
required . . there is little danger of burns to operators 
.. fire hazards are virtually eliminated! 


And there is a substantial economy of floor space! 
Formerly the three torch operators required more than 
60 square feet of floor space . . but the Lindberg In- 
duction Heating Unit requires less than 30 square feet. 


lf your requirements call for production soldering, 
brazing, hardening, annealing, stress relieving, hot 
forming, forging or shrink fitting, investigate Lindberg 
Induction Heating Units. Ask for Bulletin 1440. 


| LINDBERG - 








































These parts 


plus this ring of soft solder 





go through the 
Lindberg Induction Heating Unit 


to make this 





torsion spring assembly 








f HIGH FREQUENCY DIVISION 


LINDBERG ENGINEERING COMPANY, 
2450 West Hubbard Street, Chicago 12, Illinois 





Log-Edger Feed-Rolls litted 
by NOPAK Cylinder 


controlled by NOPAK 3-Way Air Valve 


This Pacific Coast type log edger, manu- 
factured by Albany Machine & Supply 
Co., Albany, Ore., employs an 8° NOPAK 
Model “D” Single Acting Air-Cylinder to 
lift the heavy feed-rolls by means of lever 
arms. This permits feeding of various sized 
cants as required. The cylinder is actuat- 
ed by a 3/4” NOPAK, 3-Way Air Valve, 
equipped with lever extension-bar enabling 
the operator to manipulate it from any point 
in front of the machine. Weighted valve 
lever, when released, lowers rolls to “feed” 
position. Heavy springs prevent the feed 
rolls from dropping full length of cylinder 
stroke when machine is “empty.” 

This comparatively simple application may 
ret ogy Pe gl er = iS suggest how you can employ NOPAK 
Mounting, Rod End Valves and Cylinders in your plant or 
Peep ALVES AND CYLINDERS product to actuate and control machine 
File for Product DESIGNED for AIR and HYDRAULIC SERVICE movements. 


Designers or write 
for Bulletin SW-1. Representatives in Principal Cities 






GALLAND-HENNING NOPAK DIVISION 
2750 S. 31st STREET @ MILWAUKEE 46, WISCONSIN 










NOPAK Model! ‘'D 
Air Cylinder { ; 


- 
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ALL TYPES OF HOLDING FIXTURES 


FOR MACHINE SHOP 








REPRESENTATIVES 
SYRACUSE LOS ANGELES 
Arthur Irvine California Broach Co 
CLEVELAND NEW ORLEANS 
Production Tool Co Engineering Sales Co 
MILWAUKEE 
Geo. M. Wolff Co ee eee 
ratt 
HOUSTON-DALLAS 
Engineering Sales Co BOSTON 
CHICAGO A. R. Shevlin & Co 
Ernie Johnson & Co TOLEDO 
PITTSBURGH Peerless Tool Service Co 
Tool Engineer Products CANADA 
PHILADELPHIA Firth Brown Tools, Ltd 
Morgan Tool Equipment Co. Galt, Ont 


THREE STATION INDEX FIXTURE FOR DRILLING HOLES IN 
UNIVERSAL JOINT YOKE. PARTS ARE CLAMPED AGAINST TT ge 2S RM 
TOP PLATE IN ORDER TO CONTROL THE DEPTH OF WRITE FOR CATALOG 941 
MACHINED HOLES a 


SWARTZ TOOL PRODUCTS 


Division of Jefferson Box Co 


13330 Foley Ave. Phone WE 3-1522 Detroit, Michigan 
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2450 West Hubbard Street, Chicago 12, Illinois 





REMOVE CHUCKING 
RING 































FORM BORE 
DIAMETER AT RIM 






ROUGH ond FINISH 
ANGULAR SURFACE, 
Single Point Cut 









FINISH BORE, 
CHAMFER and 
REAM HOLE to 1.000" 


-— 615 =< 





SURFACES MACHINED ARE 
INDICATED BY HEAVY LINES 


SS es = Fee 


Ss 








Designed, engineered and built for rapid, accurate, economical produc- 
tion, the 3U Speed-Flex takes full advantage of carbide cutting tools 
for quick metal removal on a variety of small to medium size work. 
P&J Tooling will also make a big difference wherever the profitable 
machining of difficult jobs demands added efficiency. 

FOR THE ULTIMATE in speed, precision and economy you need both 
P&J Automatics and P&J Tooling . . . industry’s outstanding team for 
higher output, lower unit costs and improved work quality. 

Machine your hard-to-handle jobs easier and better, the P&J way. Send 
today for your copy of the 3U Bulletin No. 145 — or ask the P&J 
Tooling Engineer to submit recommendations based on your own 
sample parts or prints. 
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DEVLIEG or DETROIT 


MAKERS OF 


tine Machine Jools 


Brings you a new comprehensive 
Catalog featuring the latest 
range of Spiramatic Jigmil 
Precision Boring and 

Milling Machines... 











Prectston 


poles 
\ 


wer “sat | — . Production 
es of C TEC HME \ 


A request 
on your company 


letterhead will nd 


a 
SPECIAL | EXPERIMENT AL 


i ERY 
bring a free MACHEN Wonk 





copy of 
this catalog! 























for the latest developments 
in precision boring equipment . . . consult F 1 | G OF [) al R () | T 
DE VLIEG MACHINE COMPANY 450 Fair Avenue, Ferndale, Detroit 20, Michigan 
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Closing the molds on the 6-cylinder block 
line with Size BN Hoists and Pendent 
Throttle 











The Pendent Throttle for 
controlling the Size BN Hoist 
is mounted on this special 


End of the line . Size LC-2 Hoist with 
Pendent Throttle speeds the loading of 12 
finished blocks on special skids. 





core setting fixture 


Why production men choose I-R Air Hoists 


There are 58 sizes available. Lifting capacities range from 200 Ibs. to 20,000 Ibs 


POINTS OF SUPERIORITY 


VARIABLE SPEED—Lifting power ranges from a smooth creep to 


PENDENT THROTTLE a 


OVERLOAD FACTOR~—Air motors cannot be damaged by over- 

ae ee loading. More horsepower per pound of weight 
“one-hand” control * SMOOTH CONTROL-~—A single rotary valve eliminates jerks and 

provides the exceptionally smooth power lif 
* AUTOMATIC BRAKE-—A positive brake holds the load even though 

the air supply should fail 

POPPET TYPE THROTTLE VALVE—Prevents air leakage when the 

hoist is idle. | 





* SPOOL DRUMS—Furnished in place of grooved drums where extra 
lift is desired 
* LOW MAINTENANCE~—I-R hoists are universally recognized for | 


their reliability and low maintenance 
provides ‘‘Finger-tip”’ 
control over full range 


a FR) Ingersoll-Rand =m 


11 Broadway, New York 4, N. Y. 
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SEND FOR YOUR 


Contains 
America’s 


LARGEST 
BUSHING 


Features 2 Standards 


A.S.A. Standard Plas 
. f Ast VA 
~ Selection Acme Standard rr 


_ 
Simplifies, speeds bushing selection 
Packed with valuable d 
time and trouble. Aiso in 


sta. Saves you 


ludes liners, 


leader pins, dowel pins, locating jigs, 


ACME 


etc. 





INDUSTRIAL COMPANY 





Serving Industry 


For 28 Years 


— = 208 M. Laflin St., Chicago 7, Illinois 


FUR FURTAMCR INPURMATIUON, USE REAVER 
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MANUFACTURERS OF DRILL JIG AND FIXTURE BUSHINGS 
USt READER SERVICE CARD; INDICATE A-4-178-1 


SPECIAL, HIGH-PRECISION 
HIGH-SPEED STEEL & CARBIDE TIPPED 


FULLER TOOL CO. 


4000 WEST ELEVEN MILE RD. 
BERKLEY, MICH. LINCOLN 2-5600 
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Write for Catalog 52-G 
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DIAMOND WHEELS 
AND DRESSERS 
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METAL CARBIDES CORPORATION 
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HEAVY -METAL 
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Over 85% of the torque wrenches used in industry are A) 
STurTevanT ¥ 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
@ Permanently Accurate 
e Practically Indestructible 
© Faster—Easier to use 
© Automatic Release 


@ All Capacities 


in inch ounces 
...inch pounds 
... foot pounds 


All sizes from 
0-6000 fr.’ Ibs. 


Every manufacturer, 

design and production 

man should hove this valu- 
able data. Sent upon request. 


Fi 
¥ Pa./S TurttvanT /co. 
ADOISON [QUALITY/ 1. LINOIS 
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| HOW DO YOU PUT A 


HEAVY PHOSPHATE COATING 





ON 90 MM. SHELLS? 
HOW CAN WE GET 








BETTER ELECTROCLEANING 


AT LOWER COST? 





These are two of the simplest of the hundreds —_O Tank cleaning Treating wash water 
of metal-cleaning questions that come to us_ , a pee apray oaeie 
| ‘ {] Machine cleaning 
every day. Cooling and lubricat- 
, : Electrocleanin : 
We answered our first metal-cleaning ques- —_ ing for machining and 
: ’ ‘ E grinding 
tion for our first customer in 1909. Today we _[ Pickling, deoxidizing 
have 180 Oakite Technical Service Representa- _ 
[_] Pre-paint treatment 
tives answering metal-cleaning questions in the 
1 ai cit 
plants of thousands of customers in all the U°™" St'PPing 
metal-working centers of the United States and [J Steam-detergent cleaning Some good things 
Canada. about | 
; ; ; : : ; (_] Barrel cleaning to know 
We thrive on these questions. They give us Metal Cleaning 
our daily work. The check list at the right shows Burnishing 
the kind of jobs we do: Rust prevention 












Y. 
x 6,6 
St, New Yor 
58 Rector thods for 
INC. met 
OAKITE provuct® pout Oakit , 
pligane” axine PRODUCTS, I 
‘ . (without ob  enils 4 
Tell mg the following 
removing 
———" : ~- 
' ; . 
pried INDUSTRIAL cy, — _— 
| C ‘Ng -— 
Ma \ct , _ 
Ep env ame- 
‘ALS « metHoDs * * A 
Lomfars J 
7 Se Ret I l . - _ a vO 
Principal Cities of United States and Canada ; ——— REE cop) Ich 
» oss — :- + Metal 
fdldres send ™ about 
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> aout 
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Troubled with a Tapping Problem? 


Investigate the 


R ano L RELEASING TAP AND DIE HOLDER 


The R and L Releasing Tap and Die Hold 
er is fast becoming accepted as the stand 
ard tool of its kind in the industry. 


Designed with a positive clutch action as 
shown, the tool maintains better uniformity 
between pieces tapped because it will re- 
lease at the same identical point on all 
parts. Because of three point contact be- 
tween the clutch ring and spindle dogs, ex 
ceptional wearing qualities are achieved. 


This R and L Releasing Tap Holder is 
easily adapted for right or left hand tap- 
ing and can also be adapted to work on 
short threads, do bottom tapping or die up 
to shoulders. Adapters available for acorn 
or button dies. 


This tool is made in a complete range of 
sizes from > diameter shank to 112” di- 
ameter shank. 


Send for our new 28 page catalog. 





Instantly engaged to full contact between A and C as soon as 
tap or die engages work 





FIG. 3 


Fully released showing ample clearance between contact points 
of clutch preventing reengagement or hammering of clutch 
points in case turret advances slightly after clutch releases 
By substituting a shorter clutch ring retaining nut this tool 
can be readily changed for cutting extra short threads 





b AND L TOOLS 1825 BRISTOL ST., PHILADELPHIA 40, PA. 


Turning Tool, Universal Tool Post, Floating Drill Holder, Carbide and Roller Backrests, 
Revolving Stock Stop, Tap and Die Holder, Cut Off Blade Holder, Turret Backrest 
Holder, Releasing Acorn Die Holder, Knurling Tool and Recessing Tool. 
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wd 0% Model 223 
Y, Abrasive Cutter 


Model 15 
Abrasive Cutter 





Try the CAMPBELL Abrasive Cutting Method 


® Comparison of cutting time using a Fully automatic machines cut solid steel up 
CAMPBELL ABRASIVE CUTTER against ord! to 6 diameter, any analysis, any hardness | 


nary means of cutting shows great savings Semi-automatic machines cut up to 8” diam 


CAMPBELL ABRASIVE CUTTERS are made ¢tér or square. All CAMPBELL ABRASIVE 
in many styles and models, fully aut Ul 
and semi-automatic. Quality cuts are fre many €XxClusive salt 
from surface hardening, exceptionally smooth, CAMPBELL ABRASIVE CUTTERS pay for 
and practically burr free. Close tolerances themselves quickly by doing better wor 
of cut-off lengths can be held, and in many faster. Let us know 


cases eliminate or reduce subsequent pel requirements and we wil 





Write today for Bulletin DH-260 rr — 


Acco on Campbell Abrasive Cutting Method ‘ m 
2 ie . : re , Re 7 = *, ¥s 4 











TRADE * 
MARK 
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Manhattan Cut-Off Wheels— More use per dolla 


: 
i 


use per dollar. 


Manhatta 


Manhattan Cut-Off } fore use per dollar 





PHOTO COURTESY DELTA MANUFACTURING DIVISION 


FASTER, CLEANER CUTTING e « « with Manhattan Cut-Off Wheels means savings in hours and dollars 


And Manhattan Cut-Off Wheels are noted for their long life and free cutting 
on all types of metals. In factories where records are kept of the number of 
cuts per wheel, Manhattan wheels consistently show that they are doing a 
better job and giving MORE USE PER DOLLAR. Investigate for yourself the 
savings that are possible with Manhattan Cut-Off Wheels. When you specify 
“Manhattan”, you are ordering a wheel that is designed for your specific 


job, which means that it is custom-tailored for efficiency and economy. 


WRITE TO ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 
mA Set Za 











V-Belts Conveyor Belts Hose Roll Covering Tank Lining Abrasive Wheels 
Other R/M products in Je: Industr Rubber « Fan Belts e Radiator Hose ¢ Brake Linings ¢ Brake Blocks © Clutch Facings 
Ashestos Textiles ¢ Teflon Products ¢ Packings ¢ Sintered Meta! Parts © Bowling Balls 


MRS 
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Saves Time 
and Money 





“Tt’s much cheaper to install an indi 
vidual 14” Delta drill press on every diemaker’s 
bench than to move men and machines,”’ says Frank Bowie, owner 

of this thriving Binghamton, N.Y., shop. 


a + ee Making dies for big shoe factories is his main business, and on most jobs more than 
Delta drill press on half the operations are done on a Delta drill pr 
° **Accuracy is absolute \ essential,”’ iVs Mr Jowle, ind we've had remark ible 
. service from our Delta drill presses—for 16 to 18 years, in some cast At times we 
use them as arbor presse nd still they stay accurate. They’re not babied, eithe 


used night and day in rush periods. Maintenance cost is negligible—no more that 
$20 per year on all our Delta equipment.” 

In addition to 18 Delta 14” drill presses, the company has a 17” drill press, three 
Delta grinders, a 14” bandsaw and a disc grinder. 

You, too, can save money with low-cost, high accuracy Delta tools. It costs you 
so little to have Delta tools throughout your shop—they’re ready to use without 
waiting, eliminate set-up for special jobs, and are easy to relocate at any time. 

Do you have up-to-d te Delta literature? Send for Cat ilog AB-52 ind call the 
Delta dealer—listed in the Classified Telephone Directory under ‘“Tools.”’ Write Delta 
Power Tool Division, Rockwell Manufacturing Company, 620D N. Lexington Ave., 
Pittsburgh 8, Pa. 


- DELTA 
' Rockwell 
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THE IMPORTA 


All brands of multiple spindle bar 
automatics offer value or they would 
not be on the market. If it were pos- 
sible to engineer and incorporate the 
superior qualities of all into one 
machine, certain features would still 
be considered more important than 


others in accordance with the indivi- 






dual buyer’s requirements. 


Cross dr 


costly 


lling without 
spindie stopping 
is one of many CONO 
MATIC innovations which 
make use of the machine's unexcelled accommodation to tools 
and work. But any such facility that saves secondary handling is 


valuable only because of the more important ‘built in’ qualities 


that keep the machine running. 


184 


spindle COMOMATICS 


REAR SIP 





REQUIREMENT 


Conomatic: 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


But there is one essential quality 
required of all brands — regardless of 
the job. It is dependable, low cost per- 
formance! CONOMATIC users know 
well its benefits. But you don’t have to 
be a user to know about this feature, or 
any other feature, of the CONOMATIC. 
Just write, wire, or phone for the in- 


formation. There is no obligation. 





A a Sa 


CONE AUTOMATIC 
MACHINE COMPANY, INC. 
WINDSOR, VT., U.S.A. 
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Bronze Extrusion makes a stronger, case 
s for this industrial glass thermometer 


he case tor this “American” Industrial Glass Thermometer made by 
\lanning, Maxwell & Moore, Incorporated, Stratford, Conn., used to be a 
steel stamping. Now it’s made of ANACONDA Extruded Bronze 

Why the change? Because this extruded bronz shape makes a far stronge) 
and more rigid case; it’s easier to produce it simplifies assembly 

and adds additional quality to an already high-quality product 

So accurate are these bronze extrusions that neither straightening nor 


machining is needed for assembly. And assembly time itself is cut 


For the base, an ANACONDA Brass Die Pressed Forging is joined to the 
case by brazing to provide greater joint strength. By machining 

the appropriate face of a single-style base forging, a stem connection 
can be provided at anv angle 


ANACONDA Brass and Bronze have long been making a strongei 


for products—by simplifying production; by the higher quality that is always 


CiAaSé 


associated with products made of brass or bronze; by increasing 
sales appeal. We urge vou to consider the advantages of these metals 


for your manufacturing processes and your products. For information 








write to The American Brass Company. Waterbury 20, Connecticut 
In Canada: Anaconda American Brass Ltd... New Toronto, Ontario 


“@z 3B @PB GE28 2 





ic. , 
—the name to remember in COPPER— BRASS — BRONZE 
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Push-button brushing deburrs 1400 parts per hour 
The Pohl here was to remove feather burrs from a machined 


slot in aluminum ammunition components .. . fast. By a hand method, output 


was only 360 per hour and results were not uniform. 


With the help of the Osborn Brushing Analyst, the company built the 
rotating fixture shown above, equipped with three Osborn Masters Wheel 
brushes. Parts are placed on pins on clockwise-rotating table. Brush A, ro- 
tating clockwise, deburrs the corner of one side of slot. Brush B, rotating 
counterclockwise, deburrs the other side corner. Brush C deburrs the bottom 


corner. Slots come clean and smooth... at a rate of 1400 per hour! 





Find out how power brushing can improve your product deburring, clean- 
ing and finishing! Call the OBA or write The Osborn Manufacturing Company, Brushes A and B deburr side corners 
Dept. K-2, 5401 Hamilton Avenue, Cleveland 14, Ohio. Brushes rotate at 3450 rpm. 


Osbou Bru 


OSBORN POWER, MAINTENANCE AND PAINT BRUSHES AND FOUNDRY MOLDING MACHINES 
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EAD CLAMP 


un Column clamp gives 2 


.. heres another good reason why: 


nushbut perates both units for WARM CLAMP and un lamp automatically 


more 


rigi han previous designs, controlled from the raise, 


lower and 


stop pushbutton of the elevator unit. 


Positive and powerful, this exclusive 3-unit power clamp- 
ing puts precision into the radial drill. 

Pushbutton controlled, it’s easy and fast to clamp and 
unclamp, resulting in more production 

Electric power is used only to clamp and unclamp; 
mechanical power holds units in position while drilling. 
Results in most economical operation. 

Carlton customers—-hundreds of them—bought their 
Carlton radial drills solely on the strength of this effi- 
cient clamping. The many other advantages they enjoy 
including the exclusive pushbutton control, low hung 
drive, modern lubrication—explain in part why Carlton 
is the No. 1 radial choice. But you’ll want to know “the 
hole story’’—prices, deliveries—so write or wire us today. 


THE CARLTON MACHINE TOOL Co., CINCINNATI 25, OHIO. 
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This die is different 


because it is made of aluminum (Alcoa Aluminum Tool & Jig Plate) 
It is easier to handle, faster to machine and costs less to make than 
a steel one. 
Alcoa Tool & Jig Plate is also used to make fixtures, low-pres- 
sure rubber and plastic molding dies and dies for forming 
aluminum sheet. 
Alcoa casts Tool & Jig Plate in thicknesses from 
1,” to 4”. It is normalized and available from stock 
in widths up to 48” x 96”, machined both sides. 
Aluminum Company of America, 1952-D 


Alcoa Building, Pittsburgh 19, Pa. 


ALCOA ALUMINUM 
TOOL & JIG 
PLATE 


ALCOA 


Aicoa ry 
Ww 
Aluminum 


ALUMINUM COMPANY OF AMERICA 
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critical 


iob solved with... 





BY MOORE SPECIAL TOOL CO. 


sy PRODUCTO 


stamped exactly right. Tolerance between punches and dies is maintained 


Millions of small ordnance fuse component springs 


thru 18 stations at .0005” ... only the top quality of Producto 


Die Sets makes such accuracy possible. 


OPERATIONS: Piercing, forming, blanking. 
SIZE OF PIECE: 114” long, 1%” wide. 
MATERIAL: .012 spring steel. 
PIECES PER GRIND: 100,000. 
PRODUCTION: 9,600 pieces per hour. 


For definite dollar savings, maintained accuracy and highest 
production, specify “"PRODUCTO”.. . approved by 


the country’s leading manufacturers. 
THE PRODUCTO MACHINE COMPANY 


930 Housatonic Ave., Bridgeport 1, Connecticut 


For Precision Die Sets Fast Call... 








ALSO MAKERS OF TOOL AND DIEMAKERS ACCESSORIES, VISES, MACHINERY 


2P062 
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can solve OWA 
Wear-Resistnce problem 


@ WHAT JOBS MAVE You 
FOR CARMET CARBIDES TO DO? 


For maximum wear, save with Carmet—preformed 
to practically any shape or size! Examples: entire blanking die 
parts; inserts for drawing, heading, extruding and blanking dies; 
gauge and wear parts, pins, bushings, etc. Supplied Preformed 
—with minimum grind stock allowed, or precision ground and 
ready for use. Let us work with you... send us your drawings and 
specifications for quotations. @ Allegheny Ludlum Steel Corporation, 
Carbide Alloys Division, Wanda and Jarvis Avenues, Detroit 20, Mich. 


For complete MODERN Tooling, call 


Al legheny Ludlum "s= 
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Let HARD + LONG WEARING + FASTER CUTTING 


hagiler vb, 


DO YOUR DRILLING TOO! 


We Have the Type of Drill 
You Need —And the Engineer- 
ing experience to help you to 
use it properly. Ask for Supple- 
ment No. 4 on Carbide Drills. 


= ie 


VALIT Y CARBIOE 


| 
s TOOL COMPANY 





21650 Hoover Rd., Detroit’ 13, Michigan . 5210 San Fernando Rd., Glendale 3, California 
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The new 48-inch ROTAB 


with motor-driven table for fast 
and easy positioning of work 


Now a giant ROTAB! to give you on eatra sized table (48-inch) 
with benefit of motor-drive t position work fast and easily. The 
toble, with 8 tee slots for clamp 3 work, can be rotated by push 
of butt and locked to any degree to precision accuracy within 

by vermer graduations. Ca also be set from vertical to 


3 below horizontal the opposite way 


Th ‘ 4 y ble with mot 
e P { { 4 ‘ et manvo 


Send to Dept. C for complete catalog 


MACHINE PRODUCTS CORPORATION 


6771 E. McNICHOLS RD . DETROIT 12, MICHIGAN 
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“ PULL-GEAR ” 


SPEED-REDUCING PULLEY 
Increases Drill Press Capacity 


















Amazing new internally geared 
speed reducer doubles drill press 
capacity Greater power, greater 


efficiency, greater productivity 


: Provides the correct speed and 
‘we power for larger drilling, reaming, 

tapping and _ boring on _  Iight 
presses. Easily installed in five minutes. Adaptable to 
t 


all type machines. Spindle speed range approx. 45 
2000 RPM. Write for literature 





Made in Some Territories Open 
3 Motor Shaft Sizes 
Lg”? . Sigh . 3g"? to Jobbers 








THE PULL-GEAR CO. 


4118 E. 8-Mile Rd., Detroit 34, Mich 











“Theres a Walker Magnetic Chu 
for FATAL Kuown Atpplication 





For sixty years, Walker has specialized in the designing 
and production of magnetic holding devices. Today, 
Walker produces a complete line of magnetic chucks and 
designs special chucks to meet unusual holding problems, 
* 
Standard Electro and Permanent Magnetic Chucks... 
Vacuum Chucks... Special Applications for various hold- 
ing problems . . . Demagnetizers . . . Magnetic clutches. 


Oniginal Designers and Builders of Magnetic Chucks 


o.s. WALKER CoO. Inc. 


WORCESTER 6, MASSACHUSETTS 
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joe To Do 










TO SAVE SET-UP TIME 





W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN DETROIT 23, MICH 


WRITE FOR 
oe be Teele) 


‘pave FLOATING HOLDER 


Taps 2z«d Reamers... 
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E and Oil 
Rivett Series 5550 Double 
Solenoid Operated Spring 


A a E qe Centered ne 
SWELL 
FARTNERS 


——— #.-7@—> when you use a RIVETT 
: SOLENOID HYDRAULIC VALVE! 


You can be sure of positive control of hydraulic power 











with the new Rivert Solenoid Hydraulic Valves. 


Designed with a hydraulically balanced piston, these 


2-HYDRAULIC CYL’S valves are available in Double Solenoid with Standard 
Action, Single Solenoid with Spring Return, and Dou- 
8834~ - ble Solenoid with Sprit r Centered. Solenoid Pilot 
SEQUENCE \ i S al also Ol I I! i rtn IDO th types 
ot a Fin inda pistot 5 il off to 
ieet the req nts of any hvdra t; othet 

i il ments yf | [ ry Way na 
Features that: mak valves outstanding in per- 
CYL formance include balat piston construction; a one 

PRESSURE —=— 

piece, hardened, ground and lapped plunger; “"O"™ ring 

seals: so \ vmmet i } 


SEMI-AUTOMATIC ELECTRIC CONTROL WITH SEQUENCE FEATURE 
( tart 


n 
HYDRAULIC POWER UNIT 
i 4 i i 
Write for Catalog Section 
No. 203 illustrating and RIVETT LATHE & GRINDER Inc. 
describing all Rivett 
Hydraulic Valves. , : bd ; ‘ . 





WHEN YOU APPLY HYDRAULIC 
OR AIR POWER Lan with RIVE 


AIR AND HYDRAULIC VALVES AND CYLINDERS, HYDRAULIC POWER UNITS 
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SOLDIERS THREE... defending production accuracy 


To meet the requirements of the current defense effort in meeting closest 
limits of accuracy and protecting production, Van Keuren is currently 


furnishing three types ot gage blocks 


1 sOLID SQUARE MASTER BLOCKS 
J RECTANGULAR REFERENCE GAGES 
3 MICROGAGES 


Sh pment on complete sets of any of these three 33-block sets. Individual blocks from either of 
types can be made within 60 days from receipt of these sets can also be furnished. Certificate of size 
irde} is also furnished with each set. 
VK Solid Square Master Blocks are accurate to VK Microgages are accurate to plus .000012”, 
000004” per inch of length and are designed fo: minus .000008” per inch of length and are designed 
laboratory use or to standardize all shop dimen- as working gages for shop use ... to put accuracy 
ons. Large wearing surface; perfect parallelism at the machine. Wearing surface is 40% greater 
Available in 85- and 41-block sets and guaranteed than that of rectangular gage blocks, hence their 
inconditionally for 5 years not to exceed .0001 long-wearing quality. Available in several set 
weal combinations. 


VK Rectangular Reference Gages are guaranteed Van Keuren Gage Blocks are fully described in 

accurate to .000008” per inch of length and are de- Catalog and Handbook No. 35, yours for the ask- 

igned for the inspection department or precision ing by writing: The Van Keuren Co., 174 Waltham 
ip work. They are available in 8l-block and St., Watertown, Mass 


174 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment * Light Wave Micrometers * Gage Blocks * Taper 


Insert Plug Gages * Wire Type Plug Gages * Measuring Wires * Thread 
34th YEAR Measuring Wires * Gear Measuring System * Shop Triangles * Carboloy 
Cemented Carbide Plug Gages * Carboloy Cemented Carbide Measuring Wires 

RE ACARI SS NR TT CT I TT 
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owe Hole ‘Futedee 


IS ASSURED WITH NATCO EQUIPMENT 
ENGINEERED FOR QUALITY AND QUANTITY PRODUCTION 


4 Xs 












co 
five multi- 
te 
ng mac nes... from 
iIndles... from 1/16 inch 
ore. } s worked include iron, steel, 
istic and wood. Call a NATCO Field Engineer. 


; , " ttl 


To help you solve your problems in 





Drilling, Tapping, Boring & Facing. 


| 7 


a,NATIONAL AUTOMATIC TOOL COMPANY, INC., Richmond, Indiana | 


; uM ¥ B ranch ° 1809 Engineering Bldg., Cuicaco « 409 New Center Bldg., Drrnoir | 
3 Gp iz 1807 Elmwood Ave., BurraLo « 2902 Commerce Bldg., New Yorx CiTy 


oN. Ke 
‘wives? 
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GREATER STRENGTH, LONGER LIFE 





ALLEN’S specialized and perfected method of cold forg- 
ing Allenoy steel produces the tremendous strength, 
fatigue resistance and precision that made Allen the 
Number One name in socket screws. Full “pressur-form- 
ing” preserves the tough Allenoy fibers continuous, un- 
cut and concentrated where strength is needed most 

conforming to the contours of screw head, socket 


and threads. 


ALLEN PRESSUR-FORMING pays off in precision screws 
that you can count on to speed assembly, stand up 
better under continued hard usage. To be sure you get 
the advantage of “pressur-forming’—just remember to 
get genuine Allens, the easy name to remember because 


Allen stands for socket screws. The leading 








ALLEN 


cTURING COMPANY 


UFA 
MAN U.S.A. 


ord 2, Connecticut, 









Hartf 


Allen ‘pressur-formd’ cap screws 
are standard stock items in sizes from 

No. 4 thru 1 in. Flat head cap screws, No. 4 

thru 34 in. Both N. C. threads. Many sizes are also 
standard in stainless steel, or in Allenoy 

steel with N. F. threads. 
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37 PAGES OF PRACTICAL INFORMATION 


Send for this 
free book 


today! 











@ How to select turret 
lathe tools 


@ How to improve setups 


® Combined and multiple 
cuts 


®@ Universal bar and 
chucking equipment 


®@ Special tools 
® Data section 


®@ Repair parts 


7 aoe FIND THIS NEW BOOK a real help in 
selecting and properly using Warner & Swasey 


turret lathe tools. It clearly and simply explains 


WARNER & SWASEY COMPANY 


ways you can use modern tools to take full advantage Department 320, Cleveland 3, Ohio 


¢ a ; - Please send me my free copy of “Turret 
of the increased speed and power Lathe Tools” today! 


| 
| 
| 
| 
| 
of today’s turret lathes. It’s a book you : Name 
| 
| 
| 
| 
| 


won't want to be without & 
Positio 
—so send for your copy today! SWASEY 4 
; ’ . Cleveland Address 
PRECISION 
MACHINERY cay 
SINCE 1880 Zone State 


| 
| 
| 
| 
| 
| 
| 
Compan) | 
| 
| 
| 
| 
| 
+ 





YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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A NEW TWIST IN ARBORS 


The Woodworth 'S 


ae 





| 3 SLIDES ON |. 


ONE SPLINE ONLY 7 __. ) 





—: 





WORK SLIDES On |. 

SECOND SPLINE } 

TWwISTTO ai 
ALIGN SPLINES | 





principle for splines 


The “Twist-Lok”’ arbor utilizes the inherent 
strength of tough, durable spring steel. 
There are no moving parts to wear. The 
Twist-Lok principle insures — 


Cecunacy you can Tuise 


In a relaxed state, two spline surfaces are finished 
machined out-of-alignment. A part placed on the 
arbor goes on the first locating surface easily. With 
a twisting motion (wrench or air-operated) the reeds 
are “wound” permitting the spline surfaces to align 
and allowing the part to be loaded. The twisting 
action is released and the part is chucked by the 
unwinding of the reeds. 

One chucking surface is firmly against one wall of 
the part spline, the other chucking surface is firmly 
against the opposite wall of the part spline. 

Your spline part is chucked securely and on center 


within a fraction of the concentricity tolerance. 


The ‘“‘Twist-Lok”’ arbor is additional proof that Woodworth Chucking Specialists have the answer 


to your chucking problem. 


WOODWORTH 


N. A. WOODWORTH CO., 1300 EAST NINE MILE ROAD - DETROIT 20, MICHIGAN 
PRECISION GAGES - DIAPHRAGM CHUCKS AND ARBORS + CONE-LOK JIGS 
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HOT 
WORK 


STEELS 


COLD 


WORK 
STEELS 








v 


for better tool and die steels 


LATROBE ...the one source that furnishes tool 


WATER 


steel free of carbide segregation - whether you HARDENING 


buy on mill order or from warehouse stocks STEELS 


... the only producer. to offer disc inspection 


service to all tool steel users as a guarantee SPECIAL 


PURPOSE 


ft lit t 
re) he top quality you get on. every order STEELS 





...the supplier who uses ultrasonic Re- 
flectoscope inspection to assure you of 
internal soundness in the tool steel you 


purchase. 


CONTACT YOUR LOCAL LATROBE REPRESENTATIVE 


Latrobe, Pennsylvania 


Sole Producers of “DESEGATIZED® Steels 


Sales Offices and Warehouses: BOSTON BUFFALO CHICAGO = CLEVELAND DAYTON DETROIT HARTFORD 
LATROBE ( MILL) LOS ANGELES MILWAUKEE NEW YORK PITTSBURGH PHILADELPHIA ST. LOUIS 1f@)828)@) 


t 


= a 




















FOOTBURT 


R assembly ling 





faster for too\ 





— a ee 


CHE, OTE roa 





The choice of fine machine tools now will 
help you meet those new production sched- 
ules. Footburt Sensatives are built with the 
wide range of speeds and with power and 
sturdiness to drive cutting tools to their 
full capacity. They are built with the care 
and precision that will keep them accurate 
over a long period. Write, wire or phone 
for prices and delivery information. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: General Motors Building 


No. 2 Machine with Back Gear « 12” Overhang 

Drilling Capacity in Steel « Optional Speed Ranges 
* 185to0 2300 RPM 280 to 3450 RPM Vertical Motor 
Drive with Standard Single Speed Motor « Power 
Feed Assembly ¢ Tapping Attachment ¢ Coolant Outfit 


FOOTBUR 


; —— — 
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* 













CE 


Multi Speed Motor 
Drive permits a 






selection of speed 
to suit the job. 








Alloy Steel Helical 


Gear Drive totally enclosed 





and running in a 
bath of oil insures 
smooth operation. 





ee The Mc Kay Flex Roll Sheet Processor \ Rugged construction 
+1 P - * , : consistent with steel 

] universaliy accepted by the auto- 
4 ‘ 4 mill design permits 


otive and stamping industries for eliminating continuous operation with 






a minimum of down time. 











tretcher strain and reducing scrap 


ss due to breakage in die drawn parts. 


he Processor combines a deep flex rolling \ 


inder tension and a thorough cold 
One shot system provides 





working of the steel sheet by roller leveling, nicest bitte 


‘ 


> condition it for deep drawing operations. for all moving parts. 


> MS KAY aeons 


adjustments easily 













accessible to the operator. 


Ze %e MCKAY MACHINE Company eum! te tn | 


YOUNGSTOWN, OHIO Fabricating and Stee 























175-10N 
MULTIPRESS: 


MODEL QA75 


Big-job Multipress added to line 


NOW all production-boosting Multipress advan- 
tages can be applied to jobs calling for pressures up 
through the 75-ton range! 

MANUAL OR AUTOMATIC CONTROL: A choice of 
nine control valves offers manual or automatic oper- 
ation to suit any need, Dual-push button or hand- 
lever controls available for extra safety. Hold down 


and other operating sequences are easily provided. 


VERSATILE RAM ACTION: The 15-inch maximum 
ram stroke of the new 75-ton Multipress is fully 
adjustable for both upper and lower limits. Press- 
ing and approach speeds are independently adjusta- 
ble. Continuous cycling of automatically controlled 


ram may be set for either distance or pressure limits 


TOUCH CONTROL: With the New Multipress servo con- 
trol added, the ram starts, stops, reverses, speeds up, 
slows down, or applies pressure im direct relation to ever) 
action on the band lever. 

INDEX TABLE FEEDS AND OTHER ACCESSORIES: Six- 
and i2-station Multipress Index Tables can be used for 


With each ram stroke, Multi 
press puts 120 close-tolerance 
notches around a thin-walled 
compass bezel Averaging 800 per 
hour, rejects dropped to 0025% 


fast, automatic, multiple-point feeding or assembly of After switching to Multipress 
" = ¢ niy three drows were needed to 
parts. Many other automatic feeds, auxiliary attachments form heavy phosphor-bronze hous 
° . ~ ngs that required six operations 
and work-speeding accessories also available icy ha Cacia anual 


The 75-ton Multipress has a 30-inch daylight opening 
(gap) ... 34-inch work table width . 13-inch throat 
depth. Height, only 106 inches. Write today for full de- 
tails on this versatile, big-job Multipress. Other sizes and 


Capacities from one to 50 fons. 


DEN ISON a nee ee a 
this 


shot assembly of 6-part 


° metal and plastic switch com 
d fl i e A ponent, Multipress boosted out 


put 80% and cut scrap loss 84% 


Multipress increased produc 
tion speed to 3'/) times the prev: 
ous rate, in stoking meta! pins in 
@ precision part of a famous- 
make 3-speed record changer 


— SY EE OOO 


The DENISON Engineering Company 1191 Dublin Road, Columbus 16, Ohio 
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eg : Red Shield says: 


1 NY ‘STANDARD for tough jobs 
oy Aimee 1881" 


Ai 


~ 





Call your Industrial Supply Distributor 


4 Hlth G4 your telephone ; for Shield Brand Reamers. Specialized 


factory service available everywhere. 


~ STANDARD [OOL (60. 





3950 CHESTER AVENUE CLEVELAND 14, OHIO 





“New YORK + DETROIT * CHICAGO + DALLAS * SAN FRANCISCO 






BRISTOL’S HEX SOCKET SCREWS 


Meet every requirement of 
DESIGN, PRODUCTION, 
and MAINTENANCE 


Bristol makes a complete line of socket screw products in 
sizes from 0 wire to 1 in. in diameter. Standard and listed 
sizes are stocked in heat-treated alloy steel. Brass, bronze, 
monel, stainless steel, etc.; are furnished on special order. 
All Bristol screws are carefully designed to close tolerances 
(A.S.A. approved, Class 3 fit) and precision-threaded either 
National Coarse or National Fine 


withstands shock 


gives neater, more streamlined appearance 


permits more compact design 


- 
- 
\” provides stronger fastening 
- 
al 


withstands vibration 











THE PRODUCTION ENGINEER 


all of the above, plus... 





saves time 
yr BW ie 
provides faster and easier assembly . . . 


- 
- | 
® }§~@=makes for less rejects 
- 


prevents wrenches from slipping and marring surfaces 








<a emaen ree emaman - a emecanaanne sn nanan 





THE MAINTENANCE MAN 


all of the above, plus... 





. 


er 





©” provides easy disassembly 
. a 


makes for greater safety 











Write for free bulletins showing 
applications. Only Bristol makes 
both Multipk -Spline and Hex 


for severe and ré gular Service 





SET SCREW PIPE PLUG 
FLAT HEAD CAP SCREW CAP SCREW SHOULDER SCREW 
I Multiple-Spline and Hex 
Socket Screws. Cop and Set 
THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Connecticut A.3.1A 
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JESSOP Announces the 
First Complete Line of 
Tempered-and-Ground Flat 


. a 


io 














In keeping with Jessop’s drive for un- 


qualified leadership in the production of 


specialty steels, is this new manufacturing 
development at the Washington mill 
Through a continuous process, carefully- 
controlled, ground-and-polished carbon, 
alloy, and stainless flat steels in widths up 
to 24 inches and in all applicable cut 
lengths, are available in large quantities. 
For example, the automatic furnace equip- 
ment alone is capable of processing a 
normal 7,000,000 pounds per year. Such 
steels in quantity were formerly obtain- 





STEEL COMPANY - WASHINGTON, PA. 


able only in Europe, on an average deliv 
ery schedule of at least 18 months. Now, 
you can get them from Jessop in a few 
weeks. This new availability should be of 
high interest to the makers of band saws, 
paper mill machinery, food packing equip 
ment, textile machinery, and all others 
that require tempered steel with fine sur 
face finish, flatness, straightness, accuracy 
of gauge, and exact composition. When in 
quiring, mention TRU-GROUND, which 
is the trade name of this new steel 


this prime example of Jessop enterprise 





























This silent squeeze * method 


gives vou (1) rapid advance 
to riveting position, (2) high- 
pressure shaping of the rivet, 
cold or hot, and (3) automatic 
reversal as SOON as the rivet is 
formed. Why are these rivets 
with this 


stronger? Because 


method the rivet shank ex 


pands to completely fill the hole and, as the metal flows to shape 
the heads, fillets are formed under both heads 





hardened, too, and every rivet is uniform 








HANNIFIN 


Yes! From the time the but- 
ton ts touched it takes only 


244 


seconds to head a Ve 


rivet. “Hy-Power” ts safe, too! 


For the stroke can be inter- 


rupted and the ram reversed 


automatically anvwhere in the 


cycle, simply by releasing the 


control button. 





The rivet is work- 


HANNIFIN 


“HY-POWER’” 
RIVETERS 
SAVE YOU 
MONEY 









WHY 


Here's the power source for this modern 
riveting method .. . it’s the Hannifin 
“Hy-Power” 


unit is a combination of motor, pump, oil 


Generator. This compact 


reservoir, automatic control valves and 
high pressure intensifier that quietly sup- 


plies hydraulic pressure to... 


cylinders—avail- 
10, 1214, 171, 25, 35, 50, 75 


..your “Hy-Power” 


able in 714, 


and 100-ton capacities (more in multiple). Cylinders can either 


be mounted in yokes (portable or stationary) or installed in 


machines of your design. 


GET THE FACTS! 


Get Bulletin 150. Learn why cost-con- 
scious firms in many fields use “Hy-Power.”” 
Just write for your copy of this 32-page 


book. We'll mail it promptly. 


Hannifin Corporation, 1119 S. Kilbourn Ave., Chicago 24, Illinois 


Air and Hydraulic Cylinders ¢ Hydraulic Presses ¢ Pneumatic Presses @ ““Hy-Power’’ Hydraulics e Air Control Valves 
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DRILLING 


Teens 






LOWEST 
Operating Costs! 


Why? 8 
CLEEREMAN 


4 OMe Bay wpe 











1—Eliminate Down Time. 
2—More Power to Produce. 


3—Lowest Maintenance Costs. 





4—Less Operator Fatigue. 


Go to any Cleereman user for proof. 





p Cleereman Round Column 
Drilling Machine Drilling Machine. 








CLEEREMAN MACHINE TOOL CO. Green Bay, Wisconsin 
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Ai IDLE man al da BUSY 
automatic spells prortr. 


G 
J A Busy man at an IDLE 





machine spells Loss. ss 
§HeG Insert Chaser Die Heads 
are preferred by screw machine 
engineers because they spell less 
down time, lower costs, cleaner, 


more accurate threads. SS 


Style 9 Ml 


r multiple spin- 
dle automatics, 
chuckine machines, 


drill presses. 


Stvie DM 


for B& S 
dhtomatlics 


ind small spindle 


WRITE FOR 
“HOW TO SELECT 
THE PROPER DIE HEAD 





FOR THE JOB”. 


THE EASTERN MACHINE SCREW CORPORATION 
27-47 Barclay Street, New Haven, Conn. 
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B-R-E-A-K.... 
Hand Finishing Bottlenecks 


with PORTABLE - ELECTRIC 
RECIPROCATING TOOLS 


ONE TOOL~- UNLIMITED USES 






BURRING AWIN 4 : 
4 ha 

pougHing/ — 

i HONING LAPPING 

Na v7 


These handy tools will cut out many tedious hand filing and 
finishing operations—Increase Production—Produce Uniform 
Work 














Wd 











Light in weight—Delivers 's" or 38” fixed stroke at 1000 
strokes per minute—Operates on 110 volts AC or DC. 


ACME TOOL COMPANY 


75 W. Broadway New York 7, N. Y. 














K. 0. LEE CO. 





USE READER SERVICE CARD; INDICATE A-4-208-2 


There’s a reason 76% 


of all popularly-priced Tool and Cutter Grinders 
sold in 1952 were “Hnock-Outs” 


Will do 
anything that 
machines 
costing 2 or 3 
times more 
willdo ... 
yes and in 
less time. 





Distributed 
Only Through 
Franchise 
Dealers 


*Sales 
Statistics 
Furnished 

on Request 
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DIE SETS 


| I 
J 7 ‘ 
PO bptijaiiag 
Rte, 


Final checking of a brazing fixture after , +] 
“spotting in” to the master. A bridge gagé . 
is used with a series of templates as shown. 


AND DIEMAKERS’ SUPPLIES 


High speed aircraft propeller on test 
stand—built from tools “spotted in” in 
o DANLY SPECIAL DIE SET. 


DANLY SPECIAL DIE SET, 46 by 140 
inches, used for both production and 
checking of aircraft propeller tools. 


DEPENDABLE FOR ACCURACY 


Here’s proof . . . this Danly Special Die Set is 
used by one of the country’s leading aircraft 
propeller manufacturers for “‘spotting in’”’ all 
contour tools for a complete production line. 
Accuracy is a must because the tools, masters 
for duplicating planers and profilers as well as 
holding fixtures, must mate closely with the 
master pattern and with each other in the se- 
quence of operations. 

Dependable accuracy makes Danly Special Die 
Sets ideal for applications of this kind . . . and 
rugged construction makes them last longer, 
too, on any job. That’s why leading diemakers 
everywhere prefer Danly Die Sets! 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue + Chicago 50, Illinois 


*CHICAGO 50 ___ 2100 South Laramie Avenue 
*CLEVELAND 14. 1550 East 33rd Street 
*DAYTON 7_ EE StSSt196 Delphos Avenue 
*DETROIT 16... 1549 Temple Avenue 
*GRAND RAPIDS___-.__—_113 Michigan Street N.W. 
INDIANAPOLIS 4... = ~3=—S SSS s«~Wesst:- 10th Street 
*LONG ISLAND CITY 1 47-28 37th Street 
*LOS ANGELES 54 Ducommun Metals & Supply Co., 

4890 South Alameda 
MELWAUKEE 2.111 East Wisconsin Avenue 
*PHILADELPHIA 40. ___511 W. Courtland Street 
*ROCHESTER 6. SE t(ti‘“‘;C «Rutter Street 





"indicates complete stock 























, 


~ 


~ Surface Grinding to Gage Tolerance? 


Dependable Grinding Performance 
in Production ? 


Positive Dust Protection? 


... if so, Boyar-Schultz No. 6-12 is the 
Surface Grinder for YOU! 


It has the capacity to handle the biggest part of the tough 
assignments encountered in any shop. It has the accuracy 
to obtain the high precision needed in tool and gage mak- 
ing. In production it proves so sturdy that long runs, with 
accuracy, are no problem. 

1) ( ide specially for No. 6-12 Surface 


| onal equipment and ts built int 
‘ he | I With this Dust Collect 


BIG MACHINE PERFORMANCE—Small Machine Cost 





BOYAR-SCHULTZ CORPORATION 


2105 WALNUT STREET ° CHICAGO 12 
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HELICAL SPIRAL rim DYKEM STEEL BLUE 


| . . 
4) TAPER PIN Storrs 
LOSSES 


R E A na E w making dies 




















featuring & templates 
. ss Simply brush on right 
Continuous change in lead angle to : te tench; wands 
S e | for he layou in a ba “) avery Pook & 
compensate for continuous change in | few minutes. The dark MMMM MSRM, Withee ALM Steel 
. blue background 
diameter. | makes ia aes layout show up in sharp relief and at the 


same time prevents metal glare. Increases efficiency and accuracy 


@ This feature insures uniform depth of radial 


Write for full information 


undercut (shear) on the entire length of the THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Mo 











taper and provides uniform relief at all 

USE READER SERVICE CARD; INDICATE A-4-2 
points on the diameter. 

@ In stock for immediate delivery sizes #6/0 
thru #10. Made promptly to order sizes 
#11, 12, 13, and 14, 


@ Backed by 27 years of manufacturing 


EFFICIENT—LOW COST PRODUCTION 


PUNCH 
MEANS [\DUSSELLIT presses 


reamers exclusively. We also make Stub 
Reamers, Die Clearance Reamers, and Spe- | 


cial Reamers to your exact specifications. 





MANUFACTURERS’ AGENTS: Exclusive territor- 
ies open outside of New England and metro- 
politan New York. Write us. | J 
: RY WRITE FOR 
THE BUGL MACHINE CO ©. B. |. PRESS HORN PRESS DETAILS 
ne  ailiceee. . SERVICE MACHINE COMPANY 


7627 S$. Ashland Ave. ° Chicago 20 









DEEP 
THROAT 





‘e 


PARK &2 MEADOW NEW BRITAIN, CONN. 
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"indicates complete stock 


— 
7 *y 
? ed 


Firthite tipped 
Broach Tools 
for 
Off-the-shelf : 

delivery: 





















































‘2 ) oT 


























H ~ 
i aad C he 
W 
LEFT | RIGHT 
wand | wanD | MP HPL YT], Oo; ATC Te, KX | 2 
10 | 613 
CBL-10 | CBR-10 | 23 | 1 |2% | | % | % | 0} 0] %-20N.C] NONE 
735 | 737 


CBL-12 | CBR-12 73 | 7012 %e 1 % | % | 0 | 0 | %-24N.F.| NONE 





CBL-16 | CBR-16 | “383 | 283 [ame] wm | % | me | Fb) % | %-20N. F.] 4-20 N.C 












































3 Standard Sizes Available 
for High Production Broaches 





Firth Sterling, always a leader in machine tooling progress, now offers 
standard broach tools for off-the-shelf delivery in the sizes and styles 
shown above. | 

This new addition to the constantly expanding line of standard Firthite | 
Carbide Tools is the resuit of close cooperation with the builder of the 
huge new broaching machines used to machine the cylinder blocks of 
today’s mass-produced automobile engines. 1 | | 

The proved performance of Firthite broach tools in this application, 
and the continuing demand for them, enables us to make stock items of 
alii ia a aii ae these tools that help reduce costs and improve quality in the production 
soratelly @antacered with epedel line. Solid Firthite finishing blades are also quickly available. 
alloy steel shanks, drilled and tapped Now, automobile and other manufacturers can keep broach tool inven- 
as shown in the dimensional drawing. tories at a minimum and still be assured of prompt delivery when needed. 
Literature or engineering information is available, without obligation. 




















OFFICES* AND WAREHOUSES: HARTFORD NEW YORK* DETROIT CLEVELAND 
DAYTON* PITTSBURGH* CHICAGO BIRMINGHAM* LOS ANGELES PHILADELPHIA* GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA, 
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BOSTON GEAR 
CATALOG 


Lists all gears and other 
BOSTON Products 
Contains time-sov 
information on gear se- 
lection ond useful refer- 
ence doto Ask y 
Boston Geer Distrit 
for....0oFf write 
Boston Gear Works 
83 Hayword Street, 
Quincy 71, Mass. 


te 
le 





=: 
vay 


CHAIN and 
SPROCKET 














COUPLINGS 


and es : 
FLANGED CARTRIDGES UNIVERSAL JOINTS 


The Tool Engineer 























for LOWER COST 


Wt Compare your gear-cutting costs 
® 


with cost of precision-made, com- 
pletely interchangeable BOSTON 
Standard Stock Gears. You'll find 
it pays to design around 


and other BOSTON. 


BOSTON. 


STANDARD STOCK GEARS 








POWER TRANSMISSION Jon WIDEST SELECTION 
EQUIPMENT The BOSTON Catalog lists over 


2000 types and sizes of gears 
...and a full range in the many 
other BOSTON Power Transmis- 
sion Products. 


for PROVED QUALITY 

There's no “gamble” when you 
add BOSTON to your purchas- 
ing specifications. BOSTON qual- 
ity has remained the industry's 
standard for 75 years. That's 
why BOSTON products are first 
choice of more than 250,000 
cost-wise industrial buyers 


RATIOMOTORS 


and REDUCTORS 


for NEARBY STOCKS 
These BOSTON Products are 
available from 80 of the nation’s 
top-rated, most experienced In- 
dustrial Distributors. When it's 
BOSTON equipped, the machine 

Ss D you make is only minutes away 
pee G » from a reliable source of repair 
parts. 


BOST-BRONZ 
Oil-impregnated 
BEARINGS 


GET THE “BEST BUY”... GET IT FASTER 
Let BOSTON be your “buy-word” 
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New Thompson Way Grinder Development: 


Reduce Costs Em Speed Machine Tool Productior 





Way Grinders now available with single, 
multiple heads, or combinations of horizontal 
and vertical heads and in sizes to meet all 


requirements. 


Thompson has produced machine tool way grinders 
in many types and sizes that have eliminated hand 
work and produced economical and accurate ground 


ways. However, recently increased production grind- 


ing of ways has been made possible by many new 





Thompson Way grinding developments such as: au- 


tomatic grinding and truing cycles; dual vertical or 

6 b ae Sen One of several new Thompson Double Head Dove 
horizontal heads for grinding ways different heights; tail Way Grinders installed to speed work and hold 
; accuracy in the plant of a leading lathe manufacture! 
horizontal multi-wheel grinding and vertical side and 


undercutting head; Hydrail way grinding for giant 


columns or bed ways. Three of the new Thompson 


Way Grinders are shown here. 





Multi-wheel grinding with auxiliary vertical head 
Equipped with horizontal spindle having dual spaced 
wheels and auxiliary inclinable spindle. The front 
contoured grinding wheel grinds the rear set of ways 
and the rear grinding wheel grinds the front set, with 


vertical head grinding the sides and undersurface of 





the ways and rack seat. 


Designed especially for extremely large machine Write for details Today. 
tool way grinding is this typical Thompson Hydrail 
Way Grinder. Size 48” x 48” x 192”. Part: grinder 
bed ways. 


Thompson 
SURFACE 
The Thompson Grinder Company, Springfield, Ohio feTalitet=) a3 


Copyright 1952——The Thompson Grinder Co 
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KALMBACH WIE SETS 


GET THERE FASTER! 





- SEE YOUR PHONE BOOK 


FOR LOCAL DISTRIBUTOR — 


FE. A. BAUMBACH MFb. COL. 


1812 SOUTH KILBOURN AVENUE 
CHICAGO 23, ILLINOIS 


CRawford 7-4041 


The OLDEST Die Set Manufacturer 


. Th. NEWEST Die Set Design 


—E READER SERVICE CARD; INDICATE A-4-215-1] 


—== — —_—_— - —— =<. 


(\ machine tool = FASTER, BETTER 






\\ PRODUCTION FOR YOU = sw 7 


- Heavy Duty Engine 
'- Lathe is equipped 
a Ruthman Gusher 
Coolant Pump. 


Gusher Coolant Pumps are designed to give you years 
of dependable service. 

They are simple in design, have pre-lubricated heavy 
duty ball bearings, no metal-to-metal contacts within the 
pump housings, and are electronically balanced to assure 
you of low maintenance cost and long life. Write us 
today, there’s a Gusher to fit your requirements. 


THE RUTHMAN \MACHINERY CO. 


1810 READING RD —_ CINCINNATI, OHIO 


SE READER SERVICE CARD; INDICATE A-4-215-2 


April, 1953 









JUST 
PRESS 6 
HANDGRIPS \ 
T0 


TEST HARDNESS OF ANY SIZE, 
Sd dd | a eee 





DIRECT DIAL READINGS 
ACCURACY GUARANTEED BY INDIVIDUAL CALIBRATION 





AVAILABLE IN: © Rockwell “A” Range 35-75 Scale 





* Rockwell “B’ Range 5-100 Scale 





* Rockwell “C’ Range 6-70 Scale 





* Rockwell “15N” Range 70-95 Scale 





* Brinell Medium Range 100-440 Scale 





* Brinell Low Range 50-260 Scale 





— —r 
f A good coolant pump plus a good ) 








Write today for Booklet ET 432 or demonstration in your shop. 


NEWAGE intTERNATIONAL ) 


ERNST PATENT 


portable metal hardness testers | 


NEWAGE INTERNATIONAL, INC., 235 E. 42 ST., NEW YORK, N.Y. 
NEWAGE (CANADA) LTD., 1174 BAY STREET, TORONTO 
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KAUFMAN 


TAPPING MACHINES 


BUILT FOR SPECIFIC PRODUCTION JOBS 





Kaufman specializes in tapping ma- 
chines—every machine precision-built 
to meet the requirements of individual 
production jobs. Designed with fully 
automatic cycle, single or multiple 
spindle heads and other most advanced 
features. 


Write for complete information 


KAU FMAN MFG. CO. 


Manitowoc Wisconsin 














This Boye & Emmes 


... MAKES THE 
FINEST IN... 


COUPLING BOLTS 
MILLED STUDS 
CAP SCREWS 
SET SCREWS 


YORK, PENNA. 


nearest distributor and our fiee illustrated folder, 
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INSERTED-BLADE MILLING CUTTERS 
AND SINGLE-POINT TOOLS FOR 
ALL METAL-CUTTING NEEDS 


Gn, 






APEX TOOL BITS : 
FIT MOST STAND- P ( v/ s 
ARD HOLDERS 0 








FULL STOCK 


PROMPT 
DELIVERIES 





“BIG BULL’’ 
One of Many Apex (utters for 
HEAVY DUTY JOBS 


APEX TOOL & CUTTER CO., Inc. 
Shelton 16, Conn. 





E READER SERVICE CARD: INDICATE A-4 216-1 
216 








MCRS FLAT 
BLACK GRANITE SURFACE acon 


Present an absolute continuous bearing surface, fin 

hed up to 50 millionths inch. Incredibly smooth 
Falling objects do not cause humps Being harder 
than hardened steel, can take greatest mistreatment 


without causing inaccuracy of surface. No oiling. 

Will not rust or warp. No re-scraping or frequent re 

finishing. Can use for spotting and ‘‘biueing in.’ 
COLLINS MICROFLAT CO 


Los Angeles 21, Calif. 


Request Bulletin 


USE READER SERVICE CARD: INDICATE A-4-21¢ 


4a MACHINES and TOOLS 
SMe 


ph FOR CUTTING 
fa 
9) 


. . . SHAVING 
(F + | } O WV} . . . BURNISHING 
ESSE AND INSPECTION 
=<, 
“aap” in GEAR PRODUCTION 
THE FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, VERMONT 


USE READER SERVICE CARD; INDICATE A-4-216-3 


Deburring with NOBUR tool 


on drill press reduces 
production costs ...speeds 
deliveries! 
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/ TURRET) BORE $ FACE PER PRINT 5S“ 
Z | MILL STRAQOLE Miki PER PRINT | 2 
3 |Dke IO HOLES LINE DRILL G 
4 (re d nobus NOBUR HOLES 
| pele | TOTAL 
pre: 





For further information, write or wire today 


NOBUR MANUFACTURING COMPANY 


BURBANK, CALIFORNIA 


717 NORTH VICTORY BLVD 


USE READER SERVICE CARD; INDICATE A-4-216-4 
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New Waldes Truarc E-Ring Dispenser 
Speeds Assembly, Cuts Time and Costs 





SIMPLE 1, 2, 3 





FOR GREATER TIME-SAVING, 
assembly of Waldes Truarc E-rings, 


more efficient handling and 
here is an auto- 


matic, precision tool. Designed for one-at-a-time re 


peating action, the Truarc E-ring Dispenser can be 
easily operated by any assembly worker. 
WALDES TRUARC E-RINGS (sizes 513 
are now available packed on stackrods in quantities 
Stackrods are 


e-loading in seconds. No 


33-9 to 50 inclusive ) 


ranging from 250 to 500 pieces per rod. 


precision-made, allow r 


inter- 
ruptions to continuous flow in assembly 


lispensers for Waldes T Crescent R serie ble 


ASSEMBLY OPERATION 
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ka} 
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Sj BOK ~~ 7} <i \ 
BSs : i \ y F “\ \ 
x \ \ 4 | J yo 
\< <A \ 
\ peo \ \ 
\ \ \ 
~ Ne : 
— 
Truare applicator is pushed for- Applicator withdrawn (new ring 3 Ring is installed in groove on 
ward and grips a single E-ring. automatically feeds into place) shaft. No waste time or motion, 
ianag Waldes Kohinoor, Inc. 
the i . : 
cow — 47-16 Austel Place, L. I. C. 1, N. Y. 
wales , 
WALDES hens Please send me the new Waldes Truarc E-ring 
ring Dispenser brochure 
PPense, — . 
I am also interested in dispensers for Crescent 
Rings 
SST NAME 
7 TITLE 
®tc Vv s Par 
RETAINING RINGS pres 1 
BUSINESS ADDRESS 
WALDES KOHINOOR, INC LONG ISLAND C YORK 
WALOES TRUARC RETAINING RINGS AN PLIERS ane eOTECTE - we .- FOLLOWING CITY ZONE STATE 
U.S PATENTS 2302 047 2302 946 24:6 852 24 $2 242634 2499 785 ss 
2483 380 2 483.383 24867 €02 24867 #03 ae soe , . ae “ter t t* * 
April, 1953 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE 917 











PIONEERS IN THE ART OF DESIGNING AND PRODUCING CARBIDE TOOLS 
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WESSON COMPANY 


FERNDALE (DETROIT 20), MICH. 


_. WESSON METAL CORPORATION 
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YOU'LL GET MORE 
WORK OUT OF 
WESSONMETAL AND 
WESSON TOOLS 
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These Two Carbide Steels 
for High Wear-Resistance 
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PROGRESS 


“, demands 


Cael 


“Accuracy and Production 
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BORING MACHINES 


Speeds unbelievable a few years ago on small gas engines are being 
obtained through increased high standard of workmanship, yet the cost 
of component engine parts are reduced to reach the volume market 
demand. SIMPLEX Precision Boring Machines with SIMPLEX engineered 
tooling are used for this purpose by many leading motor manufacturers. 


The SIMPLEX =2U 2-way Precision Boring Machine, pictured above, equipped with a double-faced auto- 
matic indexing trunnion fixture is tooled for semi-finish and finish boring small die cast aluminum 
connecting rods with bronze inserts. Boring tolerances are plus .0003, minus .0000. Interchangeable 
fixtures are provided so that several different size rods can be run on one machine. This principle is 
applicable to many size rods where maximum production and accuracy at low unit cost are required. 


a Je PRECISION BORING MACHINES 
SIMPLEX MACHINE TOOL DIVISION 


STOKERUNIT CORPORATION 
4528 WEST MITCHELL STREET 


MILWAUKEE 46, WISCONSIN 
PRECISION BORING MACHINES + — PLANER TYPE MILLING MACHINES + SPECIAL MACHINE TOOLS 
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ae 


ig now available 
with your choice 
of built-in valve 
arrangements 


N DESIGNING for pneumatic operation of equipment, 
| the air engineer can now choose the method of valv- 
ing he prefers —and still have all the advantages of 
integral valve and cylinder construction. 





The Bellows Air Motor — the only air cylinder with 
an integral valve—proven in over 150,000 installations 
—is now available with a range of built-in valve 
controls that offers the engineer every latitude in 
pneumatic design. 

If he prefers to use momentary contact low voltage 
control, standard or explosion-proof, Bellows has it. If 
he prefers 110 volt maintained contact for interlock 
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The Built-in 
<4 Maintained Pressure 
Air Operated Valve 


heel | Zoe 
The Built-in 
110-Volt 
' Maintained Contact Valve > 


—s - 
“in A 
a 
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<The Bellows Air Motor 
with the Built-in 
Electroaire 
Low Voltage, 
Momentary Contact Valve 








The Built-in 
Manually 
Controlled p> 
Valve 


The Built-in 
“Momentary Exhaust 
Air Operated Valve 


with established electrical circuits, Bellows has it. If 
he prefers to control his pneumatic circuits manually, 
Bellows has it. Or should his designs call for full pneu- 
matically controlled operations, Bellows offers a choice 
of two control systems. 


Basic to all valving arrangements is the time-proven 
Bellows four-way directional slide valve with its inte- 
gral controls for regulation of piston rod speed. Basic, 
too, is the single air connection which may be flexible 
hose, and which does away with multiple piping. 
It is in the methods used to shift the directional slide 
valve that this new flexibility in air control becomes 
so apparent. 


All Bellows Air Motors, with any integral valve 
control, are available in five bore sizes: 114”, 154” 
214”, 35%” and 412” and in stroke lengths up to 48”. ; 
A wide range of mounting styles further adds to the 
flexibility of this compact, self-contained power unit. 


The Bellows Co. 


AKRON 9, OHIO 


Bellows “Controlled-Air-Power’”’ for Faster, Safer, Better Production 
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... Either it does 
work faster, and 
saves you up to 
50% on your 


diamond Costs-- 


1 or it doesn’t cost 


you a penny! 





We mean just that: order a STA-SHARP on 
memorandum. Try it on one of your Centerless 
Grinders. See for yourself how the STA-SHARP tool 
requires no turning, no supervision, no inspection— 
which means saving valuable operator and 
machine time. See how, with the exclusive 
STA-SHARP design, as the top layer of diamonds 
wears down, the next overlapping layer comes 
into cutting position. (That's why STA-SHARP Tools 
are not re-set. They stay sharp to the very end). 
Above all, see how the STA-SHARP Tool dresses 
wheels faster, makes possible better finishes that 
produce more pieces between dressings—and 
saves up to 50% over regular diamond costs. 

lf you are not fully convinced of all this— just 
return the used tool—and the test will not cost 
your firm anything! 


ee 





fill out this coupon... 


To prove exactly what STA-SHARP tools can do in your plant 


ust fill out the coupon. This is not an order. You will receive 
STA-SHARP Diamond Tool on memorandum—with the 
t ng that ofter testing it thoroughly your firm can 
without charge or pay for it 


Golconda Corporation 


A Division of Super-Cut, Inc. 


3418 N. KNOX AVENUE + CHICAGO 41, ILLINOIS 


A FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-222 








70 diamonds to the square inch 

Phantom view shows overlapping layers of selected small 
SOLID diamonds which are firmly locked in place in a special 
matrix by exclusive bonding process. STA-SHARP tools are NOT 
cluster diamond tools. The cutting face of each STA-SHARP 
presents not less than 70 solid diamonds per. square inch 


Golconda Corporation — 3418 N. Knox Ave., Chicago 41, Illinois 

1 accept your challenge. Please 

DIAMOND TOOL for testing 

G Whe h 

It is understood that this too after tria an either be returned or paid for 


Position 











STA-SHARP 


eee eee ee ee ee ee ee ee ee ee 





The Tool Engineer 
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Unretouched Photograph by Morton Bergen 


TAPS by CARD 


Performance on the job is what guides all Card manufacture. For generations, 


Card has had but one objective — to make the best taps money can buy. 





he 
R.D) TAPS « DIES « SCREW PLATES 
Quali 


S. W. CARD MANUFACTURING CO., MANSFIELD, MASS. @ DIVISION OF UNION TWIST DRILL CO 


















Accuracy 


The superior performance of Union tools 


stems from years of experience in making a wide 


variety of cutting tools for an exacting trade. 


UNIGH TWiST DRILL COMPANY 


© ATHOLL, MASSACHUSETTS 
Milling Cutters Gear Cutters Twist Drills Hobs Reamers Carbide Tools 


OWNERS AND OPERATORS OF: S. W. CARD MANUFACTURING CO. DIVISION, Mansfield, Mass. 
BUTTERFIELD DIVISION, Derby Line, Vermont and Rock Island, Quebec 
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When Your Jobs Reach PROCESS ENGINEERING... 
...Call FEDERAL In 


for GAGE ENGINEERING 


> 





a Complete Set of Gages... 
Engineered By Federal For Inspecting The 
Working Parts Of An Automobile Sub-Assembly 





Photo shows Gages for use at production and at final inspection. All these Gages 
were engineered directly from customer's Process Sheets and were designed from 
the sample parts shown and from blueprints. Each Gage checks a different dimen- 





sion and is shown with its single master (not two). 


WHEN YOU START TO PROCESS YOUR JOBS, 
that’s the time to take advantage of our years of ex 
perience in designing every sort of dimensional visual 
gage. Our engineers know how to set up your gaging 
requirements and save you time and money. 

At Federal we know the basic difference between 
designing and building precision gages and designing 
other mechanical products 


EDERA 


Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 


and tools involves 
lding workpieces in position by force—transferring 
and transforming power to act as wanted—counteract- 


Designing machines, fixtures 


ing heavy stresses and strains 


Designing precision gages, however, requires knowl- 
edge of how to and transfer measurement 

without Joss of motion—with a 
minimum of friction and inertia in the working parts 
—and a hundred other details which do not concern 
the usual tool and machine designer. 

Use Federal’s highly specialized experience and ob- 
tain the benefit of our extensive know-how and skill 
No matter whether it’s an Air or Automatic Gage or 
a Dial Indicator type, there is every reason you should 
get better gages if Federal designs and builds them 
Call in Federal when you start processing a job and 
let us engineer your gages for you. Federal Products 
Corp., 11 Eddy Street, Providence 1, R. I. 


magni) 


variations precisely, 
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MULTIFORM 
BIG BROTHER 
BENDER 


Produces Without Special 
lrooling—Saves Die Costs 
Saves on Expensive Presses 


Model BBB 








Illustrated above are a few of the 

many forms that can be produced ef- 

ficiently on the Multiform Bender 
ng the standard tooling 


The heavy duty Big Brother 
Bender is designed for fabri- 
cating bus bars, brackets, 
fixtures, etc., without special 
tooling. Air controlled with 
finger tip response. Comes 
complete with dies, mandrels 
and punching 
and blanking dies extra. Will 
punch holes up to 1” and 
form material up to 4” 
thick by 4” wide. We also 
build smaller hand or air 


wrenches 


operated models for 
forming up to 14”x1 49” 
material. 


Send for illustrated folder TE-5 


J. A. RICHARDS CO. 
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903 North Pitcher St 
Kalamazoo, Michigan 
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Send For This: 


Firm Name 








Slash drafting time up to 50% 


use SIMPLIFIED 
DRAFTING PRACTICE 


By WILLIAM L. HEALY and ARTHUR H. RAU 
General Electric Company 
[his revolutionary new book marks the first 
major change in industrial drafting in years. It 
clearly explains tested and proven methods 


to 





* Cat material and manpower costs by eliminating time-consuming frill 


with no sacrifice in clarity or accuracy. 

*® Reduce awkward yards of blueprint to unbelievably handy size 
* Make engineering drawings easier to draft, read and interpret 
* Allow skilled workers more hours 


for creative thinking by freeing 


them from useless detail 





1953 156 pages 223 illus. $5.00 TEST IT FOR 10 DAYS ON APPROVAI 


JOHN WILEY & SONS, Inc., 440 4th Avenue, New York 16, N. Y | 
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SINCE 1901 


MOLINE “Hole-Hog” 


SPECIALLY DESIGNED 


MACHINE TOOLS 


have cut production Scenes 
costs for American 5 
industry. 


DRILLING @e BORING 
HONING « TAPPING 
and Special Machines 


MOLINE | 

TOOLCO. | 
goth hon i 

MOLINE, ILLINOIS 
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Information on latest precision micrometers, gages, dial 
indicators, calipers, rules, Verniers, etc. Production, 
inspection and personal tools as used in finest aviation, 
automotive, armed services production. New ideas. 
New methods. Time savers. Big new illustrated catalog. 
Reserve copy now! 


@ Please send new Tumico catalog as described . .. 


Zone_____ State 


Position 


a re 


TUBULAR MICROMETER COMPANY 


Box 80, St. James, Minnesota 


Luccame ew eeteaeimoenenaenamaanwwad 


USE READER SERVICE CARD 


INDICATE A-4-226-4 
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You’re missing something 
if you don’t remember 


CRUCIBLE 
/ TOOL STEEL 


If you manufacture tool steel parts with cutout centers, and 
your aim is to reduce production time and costs, you can’t 
afford to overlook Crucible Hollow Tool Steel. It comes in 
three famous grades: KETOS, AIRDI 150 and SANDERSON. 

You don’t have to drill and bore solid bars anymore. For 
these quality brands of tool steel are immediately available 
with machine-finished inside and outside diameters and faces 
529 — cut to your specific length requirements. And they come in 

> a wide range of sizes. 

By eliminating drilling and boring operations, Crucible 
Hollow Tool Steel will lower your production time per unit 
. .. increase your machine capacity ... and reduce your scrap 
losses. 

For full information and literature, call your nearest 
Crucible warehouse . . . or write for new brochure describing 
Crucible Hollow Tool Steel. Address Dept. TE, Crucible Steel 
Company of America, Chrysler Building, New York, N. Y. 


—— 
ey / [CRUCIBLE 


53 yoo of Fine stoclmabing WOLLOW TOOL STEEL 
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LOGAN FLUID POWER ¢ DURABLE, DEPENDABLE SINCE 19 








LOGAN eeo-controtuco CYLINDERS 
POWER MOVEMENTS IN ANY DIRECTION — NO POWER UNIT REQUIRED 
COMBINES STANDARD 
oe a, MOUNTING TYPES 
the fast-acting economical Standard bores from 3" to 8". 
low pressure operation of 


Any stroke to 5 feet. For air 


— A | R _— pressures to 150 p.s.i. 


ger Neen Pverp Furnished for controle fed wth rep 
return in either direction, or with con- 

——EEE Oo | L trolled feed in both directions. Skip- 
feed movement can also be provided. 








= 
LOGAN MANUFACTURES 6,975 STANDARD CATALOGED ITEMS wii Pisnge Guns 


with Flange Mounting 
FREE CATALOG ON REQUEST at Rod End 


AIR CONTROL VALVES. Cat. 100-4 * AIR CHUCKS, Cat. 70-1 + AIR CYLINDERS, Cat. 100-1 * AIR-DRAULIC CYLINDERS, Cat. 100-3 
AIR and HYDRAULIC PRESSES, Cat. 51 » COLLET GRIP TUBE FITTINGS, Cat. 200-5 * HYDRAULIC CONTROL VALVES, Cat. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 » HYDRAULIC POWER UNITS, Cat. 200-1 * SURE-FLOW COOLANT PUMPS, Cat. 62 
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BAY STATE MOUNTED POINTS _ 


ahd WHEELS) yy 
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PRECISE PRODUCTION 


BC UNIFORM | oD . SAFE 
S2> | 

Sw 

Se 

( ate SS 
rr 8 


> 
| 
+ 






























ye 





< 













































| emented | 
\ / dl USE THEM... | 
2 ~*~? AY right down to the spindle! 
(@ De ACCURATE | i. DURABLE 
l 2 | 
* Made from * Deep-knv 
solid blocks of perfectly high strength alloy 
mixed materials spindles, and spec 
Result: Complete elim adhesive 
nation of “hard and Result: Abrasive head i 
soft’ spots stay on spindle 
. 
Be Each wheel 1. Completely 
trued and shaped after uniform structure; pre 
mounting on its spindle tested, positive b jing Wrench-and-vise test proves its 
Result: Perfectly cor Result: Longer useful strength. This cement HOLDS, 
centric; ready to use life; use them right under EXTREME STRAIN 
when you get it. down to the spindle 








WIDE RANGE OF SHAPES G SPECIFICATIONS 
AVAILABLE FOR IMMEDIATE SHIPMENT 


SEND FOR CATALOG 


BAY STATE ABRASIVE PRODUCTS CO. 
Westboro, Massachusetts, U. S. A. 


Bronch Offices and Warehouses: 
Chicago, Cleveland, Detroit, Pittsburgh 
Distributors — All Principal Cities 
In Canada: Bay State Abrasive Products Co. (Cang 
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WT parker » MAJESTIC (em) PRECISION MACHINES Ji 


Pictured here is the home and products of 


PARKER-MAJESTIC, INC. 


For almost a quarter of a century this 


any has manufactured the Parker 


Spindles used in Precision Grinding, 
Boring and Milling applications. Addi- 
tional products include the well known 


of Parker-Majestic Internal, Ex- 
il, No. 2 Surface and Rotary 
rface Grinders 


Descriptive literature upon request. } 


PARKER-MAJESTIC, 


formel'Y MAJESTIC TOOL & MFG. CO. 


147 JOS. CAMPAU * DETROIT 7, MICHIGAN 
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If you operate a slitter of your own, you may always $10.00 to $100.00 or more per ton. Even if your nee ds 


enjoy this kind of service. Think what a blessing it is were only 50 tons per month, at an average of $20.00 


per ton for slitting, the cost per year would be 


it strands on such short notice—how greatly it simpli- $12.000.00 


be able to meet expected and unexpected needs for 


an amount which alone may be more than 
es production planning how it eliminates produc- sufficient to make a Yoder slitter highly profitable. 
tion bottlenecks and minimizes strip inventories. 

The Yoder Slitter Book (sent on request) analyzes 


Chen, too, when you buy strip in standard widths, your and discusses the economics as well as the mechanics 
strip supply sources are more numerous. You buy wher of slitter operation. Yoder engineers will be glad to. 
ver you get the best delivery, price, and quality. study your needs and submit recommendations as 


Slitting service now may cost you anywhere trom to kind, size, and cost of suitable slitting equipment. 


Li 


THE YODER COMPANY ® 5525 Walworth Avenue, Cleveland 2, Ohio 









Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
* — 


LLSS SS 


PIPE and TUBE MILLS-cold forming and welding 
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CHANGE DRILLS IN A JIFFY 





Widely used in the aircraft industry, this handy 
9/32” diameter LITTLE BEAVER DRILL EX 
N and 8-1/2” x 1/4” extension rod makes 
mall diameter, recessed drilling easy in hard-to 
et-at-areas Used on metal and wood with regu 
ir drills 
lhe | KAY 
used in power and hand drills, lathes, drill presses, 
ret lathes for home workshop, production cab 
net making and boatbuilding. 


ENSION 1s 


DRILL EX1 








| All 7 SET CONSISTS OF 

| vise 95 5 EXTENSION CHUCKS 
PER SET 8! x + EXTENSION ROD 
é posteaip 5 HIGH SPEED DRILLS, 


Sizes 4 






4 . a 
vs 4 
FITS ALL 1/4 CHUCKS aiff 
LivrTrae 
No ) it 
or M oO. te ome MTEMSION CHUCKS 
P| a ee wal F i 
4} | + BEAVER TOOL CO ¢ ; 
, | 183T New York Ave x 298, Huntington, N.Y ‘ 
} 4 . Please send me sets of the Beaver Ex 


tension Chuck and Rod at $5.95 per set 
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MEYCO carbide tipped and solid carbide cutters have 
earned 


irned an enviable reputation in plants where long tool 
life and precision workmanship is a MUST 
I hese cutters can be furnished in various diameters and 
knesses tO meet the requirements of individual appli 
catio s 


Saws and cutters, both carbide tipped and solid carbide, 
will aid production and precision in your slotting, vent 
Sliting and grooving Operations. . 


ne, 


and they will be 
manufactured to your specifications. Please furnish com 
plete specs and quantities desired when requesting prices 
indicate material to be cut. MEYCO experience in the 
nanutacture of precision tools, since 1888, is at your 
disposal 


ind 





W. F. MEYERS CO., INC., BEDFORD, INDIANA 
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Step up Productios 
utth SURE GRIF 
STEP BLOCKS 


FOR MILLERS — SLOTTERS 
JIG BORERS — PLANERS 


RADIAL DRILLS—LATHES 


used for quick, 





accurate set ups 


/ like this... S 


~~, 





Stud sets consist of 40 pieces and pro- 
vide requirements for at least 4 clamps 
E from 3” to 15” high with T nuts for 
your table slot. 





write for free illustrated catalog 


TIETZMANN TOOL CORP. 


315-317 N. MAIN ST. * DEPT. A * ENGLEWOOD 
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RIVET 


AUTOMATIC RIVET SETTER 
CUTS COSTS 3 WAYS 


] FASTENS FASTER... 








2 DOES WORK OF SEVERAL MACHINES 
3 SAVES ON MAINTENANCE 


If vour assembly calls for 3/16” steel tubular rivets 
or smaller, of 15/16” lengths or less, ask us to show 
vou how the 912 can cut your fastening costs. Send a 
sample of your problem assembly (or blueprint) for a 


FREE CATALOG 


contains valuable engi 
neering information and 
rivet specifications plus 
illustrated descriptions of 
26 Chicago Automatic 
Rivet Setters. 


- o 
uciie kwet & MACHINE CO. 
9619 West Jackson Boulevard, Bellwood (fus28) Illinois 
Branch Factory: Tyrone, Pa. 


free fastening analysis. 
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Closeup at the left shows a six station 
Hartford Automatic single purpose 





machine rough and finish reaming two 





cored holes, plus drilling two holes at 





different angles in die cast aluminum 








housings. 


This view shows a four station Hartford 
vertical dial type machine drilling, 
coredrilling and counterboring five 





holes in aluminum valve bodies. 









Hartford Special is ready to design 
and build a special purpose drilling 





and tapping machine to boost your 





production, too. Why not write for 





more information. 





aeorer” 





When it comes to production - 


HARTFORD 


SUPER. se Poo Joc, 
oon THREAD 
. ROLLERS 





THE HARTFORD SPECIAL MACHINERY CO., HARTFORD 12, CONN. 
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URC OPEL DRILL ROL 


) genuine “Spherodized” quality tool steel. 


yover 200 ready to use sizes 





Sure Spec Drill Rod rounds are made from the very 
best grades of tool steel, either Water Hardening, 
Oil Hardening or High Speed. They are 

produced from selected heats of hot rolled bars 
which are Spherodized, cold drawn, centerless 
ground and polished to a smooth mirror-like 


micro-finish, with exacting size tolerances. 





The flats and squares are made from selected heats 
of Water Hardening tool steel. They are 

Spherodized and cold lime drawn. This imparts 

@ superior surface finish, so they are not ground or 
polished. They are held to extremely close tolerances, 


with parallel edges and excellent machinability. 





) no further sizing or finishing required! 








Sure Spec W—Commercial Quality (spherodized Sure Spec O—Oil Hardening (spherodized Sure Spec Lime-Cor—Flats and Squares 
Woter Harde wide sate range A dimension and distortion resistant Electric Spherodized Water Hardening with superior 
Furnace tool steel finish 
Classed as exceptionally tough and stable Classed for excellent machinabilit 
rn Stocked from 1 16" to 1/2’ rounds 3 ft. lengths Stocked in 1/16’ x Va” te ; 
Sure Spec HS—High Speed 18-4-11 (spherodized lengths. 1 16" to 1 quore 
Selected Electric Furnace steel of extreme hard 
Sure Spec XW—Special Quality (spherodized ness for cutting t t} / t 
err te » rde . wide ,Ce vp > »s 
' w . Classed as extremely tough for high tempera ee le re 
| FE cirri F rr te ture work , c ’ 
Electric ace stee Ve s » Nne 
062 rounds 3 ft. lenatt Stocked from 1/16" to 1" rounds 3 ft. lengths ae { sure , / Cs 
for service dependable as the sun 
SURE SPEC Genera! Offices: UNION COMMERCE BUILDING, CLEVELAND, OHIO 








See your local classified telephone directory for our nearest office addres 


SALES OFFICES: Chicago * Cincinnati + Cleveland + Detroit * Grand Rapids * Kelamazoo + Milwaukee * Nashvil 
New Haven + Philadelphias River Rouge, Mich. * Rochester, N.Y. © Telede * Union, N.J. ° Washington, 0.C. + Worcester, Mass 
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OUNCES 
OF 











TONS OF PRODUCTION! 





ACTUAL JOB 
Farm Implement Mfg. Co. 





Machine. ...... .Ingersoll Boring Mill—6 spindle 

ie diace as Cylinder block | 
Operation....... Rough cylinder bore 

er 3 R.H. and 3 L.H. Wesson Fine 


Pitch Cutters —3.480 dia. — 
12 Wessonmetal Solid GI Blades | 


ee 148 S.F.M. 
Stock Removel.. .3/16 
Feed...........10" per min.—.063 per revolution 


Length of Cut... .87 | 





LLAR SAVINGS PER sgele)s 





OVER 300% DO 





OLD METHOD NEW WESSON METHOD 
i ind 836 Pieces per Grind.....----> 3160 | 
Pieces per Grind....-----°> va en 
Cost of Tool....---+->-: , 
Cost of Tool.....-----+°: $49.68 
Grinding Cost 
ae Sem i . $8.78 | 
go ee slid $11.70 per Sharpening. .----- $ | 
Tool Cost per 100 Pieces $2.588 Tool Cost per 100 Pieces . .$0.642 
00 “4 





hine with Wesson Tools Savings of over $900 per year ana aa 

N SCORE CARD! educational, full color, 
sound movie— 

“This Carbide Age.” 


On only one mac 


HOW IS YOUR PRODUCTIO 


~ 
\ 


\W ESSONMETAL WESSON ian CORPORATION 













E> 4), ich ge), Pa 44, baile af 
Affiliated with WESSON COMPANY, Detroit, Mich. 


tw 
~ 
wl 
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ARMOR-TUF 


THE AMAZING NEW STEEL HARDENING COMPOUND 


“ARMOR-TUF hardens tools 
and steel parts as easily as baking 
pie, and much more quickly.” 


Now used by leading 





steel processors and 
other manufacturers 


everywhere ! 


You can use milder, cheaper steels for many applications and machine 
them before hardening. The saving is two-fold: less expensive steels and 
lower machining costs. ARMOR-TUF gives low carbon steels the cutting 
and wearing properties of tool steels. You can harden the softest steels 
to a degree ordinarily obtainable only in high priced steels. 


Service between sharpenings increased 10 times and more. Tools 
hardened with ARMOR-TUF hold their edges many times longer. The 
advantages: substantially reduces resharpening costs .. . saves on time 
lost changing dull tools . . . keeps tools in service . . . enables increased 
production as result of less frequent tool changing and sharpening. 





As compared with the usual heat treating processes, the saving in time 
is great. Instead of hours, only minutes are needed. The entire hardening 
process takes less than ten minutes . 


No CYANIDE, Absolutely —-ARMOR-TUF is safe to use, contains no 
cyanide of any kind —there are no toxic fumes. 


ARMOR-TUF IS UNCONDITIONALLY GUARANTEED TO 
INCREASE THE LIFE OF TOOLS AT LEAST 300%, OR 
YOUR FULL PURCHASE PRICE WILL BE REFUNDED. 


Armor-Tuf Sales Corp. 
299 Madison Ave., New York 17, N. Y. 
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This camera 


helped General Mills 


improve a puffing gun 


It’s a tough job to improve control equipment for a part that is 
hidden by steam and product—and moves too fast to see. 

General Mills engineers were faced with this problem in improv- 
ing the operation of the “muzzle” cover on their cereal-puffing gun. 
To slow the event and see exactly what happened, they used their 
Kodak High Speed Camera. From the 16mm films it took, they got 
the quantitative information needed to design proper controls. 

The Kodak High Speed Camera takes up to 3200 pictures a 
second. When the film is projected at normal speed on a standard 
projector, action is slowed as much as 200 times. An argon timing 
lamp makes it easy to get an accurate time check. And the films can 
be shown over and over again, stopped at important frames for 
detailed study and analysis. 

If you have a design or performance problem that’s hidden in a 
blur of speed, it will pay you to investigate the Kodak High Speed 
Camera. Our engineers will gladly help you determine its suitability 
to your problem. For further information or a booklet, “Magnifying 
Time,” write to: 

Industrial Photographic Division 
EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the Kodak HIGH SPEED camera 
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The cylinder encircled at the top of 
the camera houses an argon lamp 
for timing action in absolute units. 
As film accelerates toward its maxi- 
mum speed of 50 miles per hour, 
light impressions on the edge mark 
off each 1/120 second of time. 
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@ Your Widest Choice of 















| 


PRODUCTS 


Straight Wheels 


Rubber Bushed 
Straight Wheels 


Mounted Wheels 
Cup Wheels 
“MX” Straight Wheels 


“mx” Mounted Wheels 


“MX” Discs and 
Depressed Center Wheels 


Coated Abrasive Discs 


Coated Abrasive Bands 
and Sleeves 


Cartridge Rolls 


Coated Abrasive Belts 
with “Port-A-Belt” 
Grinding Attachment 


A product for EVER 


SNAGGING 
or ROUGH DEBURRING 


WEL 
GRINDING GRINDING 





rademarks of The 


..from CARI 


MX 
and ‘’Port-A-Belt” a 
re 


Carbor 
undum Company, Niagara Fall 
alls, N. Y. 


Abrasives for Every Operation 


SMOOTHING 









fal 

a if 4 

<i 3 Sy, 
° “+s 


FINISHING 
and DIE 


POLISHING GRINDING 








TRADE 
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Deburring with slotted discs. You can choose the debur 


best for you from at least 7 abrasive products 





Weld clean-up with rubber-bushed straight wheel by Rough grinding with straight wheel. This job could also 
ARBORUNDUM one Of 8&3 wavs you Can grind Welds W I { 1one economically with abrasive belts and the Port A-Belt 
e f € ig attacnment ¥ CARBORUNDUM 


How can you be sare you're getting the highest possible production at the 
lowest possible cost 1n your portable grinding operations? By asking 


CARBORUNDI M—your one Source tor every type ot abrasive product. 


CALL YOUR CARBORUNDUM DISTRIBUTOR TODAY. He offers experienced 


counsel, complete s KS, prompt delivery 
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.. othe ONLY source for abrasive product you need 
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JIG GRINDING ACCURACY guaranteed 


NG GRINDING 


INFINITE CONTROLLED SPEEDS 
30,000 TO 65,000 R. P. M. 


Easily connect jig grinder 


to jig borer or mill 


te to ‘tenth ns 
~ r sq A 3 1$€ 
nardened stee! t KS } grind inte 
rn $ r t¢€ a $ 3 r *$ 
with t tea a « $ | 
. tf w te t 
bus “ se SE J 


Other infinitely controlled 
air driven spindle applications 


F sf st r $ f f $ 
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r finish s stee 
tfentr 7 with i wh 4 rs 
1 
finish 
sh pe 
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1ccurate to “tenths” 
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BUILT BY TOOLMAKERS FOR TOOLMAKERS 


7300 LORAIN ST., 
DAYTON 10, OHIO 
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in industry s most complete 
line of filtration equipment 


HOFFMAN 


for automatic, 
continuous 


filtering of 





Write fo 
water soluble Bulletin A-91 
coolant from 


grinders, hones and other machine tools 


Once again Hoffman meets your particular filtration problen 
with equipment specifically designed for the job! The “Vacu 
matic,” a continuous suction, endless belt filter, serves indi 
vidual machines with clean coolant automatically. Uses vacuum 
(not gravity) for high flow rates coolant is drawn through 
belt which deposits solid particle sas dry sludge in tote box for 


easy removal. 


Air moving through the filter belt not only dries the sludge, it 
keeps coolant at or below room temperatures—reduces bacteria 
common to dirty coolant. The “Vacu-matic” is complete, com- 
pact, ready for hook-up on present machines. Two sizes — for 
20 g.p.m. and 40 g.p.m. 


High Flow Rate «+ Self-Cleaning 

Dry Sludge « Keeps Coolant Cool 
Hoffman’s nationwide staff of filtration engineers is ready now 
to give you details on how “Vacu-matic™ can protect the produc: 
tion of your machine tools. Like all Hoffman specialized filtra 
tion equipment, the “Vacu-matic” is designed to pay for itself 
by reducing down time, extending tool life, and safeguarding 


quality control. Write today for free technical bulletins. 


For Groups of Machines 
HOFFMAN FLOTATION : 
SYSTEMS—20 to 1,000 g.p.m.: 


Fully Automatic 
Write for Bulletin A-690 


ae et LLL 


INDUSTRIAL FILTRATION aoseavice 


U. 5S. HOFFMAN MACHINERY CORP., 227 LAMSON STREET, SYRACUSE 6, N.Y 
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lool steel 
TS OUL 


Loe eee eS 


Just as mother was known for a special dish, so Crucible stands for 


specral yprtde | 


the finest in tool steel. For a half-century we have enjoyed this repu- 


tation. Naturally, we are proud of it. 


We are keeping our research and development in step with in- 


dustry s ever hanging needs for tool steel. We are offering you the 


benefits of our metallurgical service to solve unusual problems. And 


Rex © High Speed Steels 
Peerless Hot Work Steels 
Halcomb 218 


Chro-Mow ® SPECIFY 
Sanderson Carbon Tool Steels YOUR TOOL STEFLS 


so you can get prompt delivery of tool steel. 


SEND TODAY for the unique Crucible Tool Steel Selector 


twist of the dial gives the tool steel for your application, 





9” diameter, 
3-colors 


we are maintaining full stocks in conveniently-lo« ated warehouses 


Ketos‘ eee eee TT 
Airkool Die Steel ; 
Airdi® 150 BY ° Crucible Steel Company of America 
Nu-Die V Die Casting Steel : De ildi 
pt. T, Chrysler Building, New York 17, N. Y. 
CSM 2 Mold Steel THESE ' . 
La Belle® Silicon +2 : Name 
Silicon =2 | BRAND NAMES $Me 
- Company Title 
' 
; Address City State 
' 
' 





CRUCIBLE] v2 1 speiatpurvos 
S years of | Fine) steelmaking TOOL STEELS 
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turning, or die chas 








USE READER SERVICE C 


GROBET 
LHATTERLESS 
LOUNTERSINKS 


They ore terrifically popular be- 
cause the six staggered cutting 
edges are scientifically designed 
to give a shearing cut and thus 
eliminate all chatter. 

Made in 12 sizes in all degrees; 
also supplied as sets in strong Kit- 
cases 






























Send 
for 
Catalog 
Sheet 
HC! 
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MACHINE ENGRAVE your own 


from the conventional method of thread milling, lathe 


requiring work of greater accuracy and better finish, 
as well as higher production. 


WRITE FOR ILLUSTRATED FOLDER 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 





200C LaFayette St. 


Exclusive Distributor Wanted for California 
GROBET FILE CO. of AMERICA, INC. Ri ing Pi nch & Di ie Cc 0. 
421 CANAL STREET, NEW YORK 13, N. Y. 108 FOOTE AVE., JAMESTOWN, N. Y. 
USE READER SERVICE CARD: INDICATE A-4-242-2 USE READER SERVICE CARD: INDICATE A-4-242-4 





THREAD 
ENERATING 






Sawe lime. 


NAMEPLATES 


DIALS * PANELS 


Cuts screw threads, lead screws 





and worms by an improved gen- . The fastest, easiest method for engraving 
erating method. The principle individ | . 
eupleyed Gilers considerably individual nameplates, dials and panels. 


ing and will be of interest to anyone * Automatic depth regulator. 
* Engraves 15 sizes from One master alphabet. 
¢ Equipped with self-centering device. 


Send for Catalog IM 41 
NEW HERMES, Inc. 13-19 University Place, N.Y. 3 


In Canada: 359 St. James St., Montreal 
World’s Largest Manufacturer of Portable. Engraving Machines 
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HARD... 


tough oe 
























concentric ... 






Precision-made of both Carbon Vanadium 
and high carbon, high chrome steels. 
Available in a wide range of stock sizes 
from 1/32” to 1” point diameters in 
increments of 1/64” for immediate de- 
livery. Decimal sizes to order for de- 
livery within 48 hrs. 







Button Dies 
Ring Type or Press Fit 





Hole tapered to elimi- 
nate slug jamming 
Sizes in stock to match 
punch sizes. 








Write TODAY for your copy of handy data sheets 
covering specifications and prices; also name of 
distributor in your area. 
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sMART HOB BUYERS DEMAND A 
TOOLGRAPH* CHART 


The TOOLGRAPH Chart shipped with every Illinois 
Tool Works Hob is an electrically produced inspection 
record . . - positive, not subject to human error. - - 
that gives hob buyers visual proof of accuracy. And 


even more, the TOOLGRAPH Chart is a useful record 





of specific hob characteristics that will help assure 


ak production performance. 
Yes, like a champion’s pedigree, the TOOLGRAPH 


Chart actually proves the value of 
Works Hob! It’s typical of the many P 
metallurgy, production skill and ex- 


design ingenuity, 


an Illinois Tool 
lus values that 


rience add to every Illinois Tool Works Tool. 
That’s why smart hob buyers like the TOOLGRAPH 
Chart... and specify Illinois Tool Works Hobs! 


Troot worRKkKs 


2501 N. Keeler Ave. ° Chicago 39, Illinois 


Canada Vittaren 


*T.M. Reg. U-S- Pat. Off 


—- 


In Canada: 
s Tools Ltd., Toronto, feyatic lal 
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the new FETTE 


PATENT 


Exclusively by 


NATIONAL ACME 


more accurate 


cheaper 


and § times faster than 


die head thread chasing 


This 


embraces features resulting in economies to an extent found 


new precision method of chipless thread forming 


in no other tool 


Ihe method produces a highly densified thread surface, 
wear resistant and exceptionally smooth. Feed of work fol- 
lows lead of thread—no lead screw or follow-up cam re- 


quire d 


Rolling speeds are equivalent to turning speeds of same 
materials with high speed tools. Many thousands of linear 


feet can be rolled with one set of thread roils 


Annular grooved rolls are positioned in plates in the head 
and plates are not changed for standard coarse or fine pitch 


of same thread form. Fine diametric adjustment is provided. 


Further economies result in the small initial purchase price 
of the head as against special single purpose thread rolling 


machines 


Both revolving or non-revolving heads are suited to all 


horizontal or vertical machines. Currently built in 3 stand- 


ard sizes covering range ', to National coarse or fine 


straight threads. Other sizes and forms of application. 
















Material rolled flows in an axial direc- 
that the thread is generated 
ahead of the rolls causing metal to flow 
to the full depth of thread, also elimi- 
nating broken grain structure at crest of 
thread 


tion so 


Manufactured and sold in U.S. A. only by the 


makers of NAMCO CIRCULAR CHASER SELF OPEN- 


APSIBLI 


rAPS 


ING VERS-O-TOOL HEADS AND COLI 


The NATIONAL 
ACME COMPANY 


CLEVELAND 8, OHIO 





170 EAST 131 STREET * 
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method 


At Colonial, experience, imagina- 
tion and competence are applied 


to the design and manufac- 

] ture of each of the indi- 
vidual components of a 
complete broaching instal- 
lation, and 


to the effective combining 
of ALL components into a 
completely UNIFIED 
BROACHING installation — 
making them work as a 
“team.” 


















3 Colonials Broach 
Intricate Aero Parts 


Three Colonial broaching machines rough and 
finish broach these two mating aircraft engine 
parts. Six internal contours on the body are 
broached on a 15-ton Model RD pull-down 
(illustrated). The spider's external contours are 
broached on a Model RS 6-ton single ram and 
internal involute splines on a 15-ton Model RD 
pull-down machine. 


Machines, broaches, fixtures, etc., were all de- 
signed by Colonial as a UNIFIED BROACHING 
INSTALLATION. 











WHAT'S AHEAD 
IN BROACHING 


Keep up with the latest 
developments: Read 
“Broaching News". We 
will be glad to see you 
get it regularly if you will 
drop us a line on your 
company letterhead. 






BROACHKH CO. DETROIT 18 
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For the best saw-performance on your job... 
SIMONDS gives you a choice of All 3 Types! 


INSERTED TOOTH: For heavy production cutting 
of all steel, brass, copper, and aluminum. Alternat- 
ing square and beveled teeth “tri-vide”’ chips for 
easy cutting and clearance. Teeth can be easily re- 
placed, singly or in complete sets, in your own 
plant by any average mechanic. 

SOLID TOOTH: For general shop cut-off jobs .. . 
for use on smaller automatic cut-off machines and 
for cutting jobs where narrow kerf is important. 
SEGMENTAL: For especially smooth cuts on pro- 
duction work. High Speed steel toothed segments 
are securely held in a tough alloy plate by a special 
tongue and groove design, have quick clearance 
for faster, freer cutting. 


SIMONDS MAKES ALL THREE TYPES OF 
CIRCULAR METAL-CUTTING SAWS. So you 
can be sure that SIMONDS will give you the right 
saw for your job . . . for any type of machine. See 
your Simonds Distributor today, or write the near- 
est Simonds Office. 


SIMONDS 


SAW AND STEEL CO. 
led edt 


i on 





Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon. Canadian Factory in Montreal, Que. 
Simonds Divisions: Simonds Steel Mill, Lockport, N. Y., Simonds Abrasive Co., Phila., Pa. and Arvida, Que., Canada 
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EVER OPERATED 
& TOOL HOLDERS 
more sensitive control. 


Eliminate side trimming. Hold 
reamers, taps and small drills. 


eal for threading long work 
at must pass through the tace 
f the turret. 


for smooth, shock-free starting, 
better finish threads. 





-f--- While pe Catalog! ===> 


Machine Tool Craftsmen 

















NES & LAMSON 
\ C 47 NL Since 1835 
E HEAD 

JONES & LAMSON MACHINE COMPANY 
518 Clinton St., Springfield, Vermont, U.S.A. Dept. 710 
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for Jones & Lamson Die Heads 


The best of Die Heads de- 
serves the best of holders. W ith 
these holders, the extreme ac- 
curacy of your J&L Die Heads 
is reflected in the quality of 
the threads they produce. 
Holders for J&L Die Heads 


are available for most makes 





of turret lathes. Mail this 





coupon for a copy of the new 


illustrated catalog. 


Jones & Lamson Machine Company 
518 Clinton Street, Dept. 710 
Springfield, Vermont, U.S.A. 


Please send Catalog No. 504 
"Holders for J&L Die Heads”. 
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Switch to Graph-Mo ends heat-treatiny 
problem, increases gage blank sales! 
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Graph-Mo steel gage blanks manufactured by HURON MACHINE PRODUCTS, Dearborn, Michigan 


URON Machine Products was having trouble heat- 

treating the oil-hardening tool steels it used for 
making gage blanks. Poor response to heat-treatment 
was causing cracks in the blanks. 


Looking tor an answer to the problem, Huron switched 
to Graph-Mo® steel, a special graphitic tool steel manu- 
factured by the Timken Company. 


Here’s what happened when Graph-Mo steel was used: 


Because Graph-Mo responds uniformly to heat-treat- 


ment, the cracking problem was eliminated. But that’s 


Because Graph-Mo machines faster, 
was cut, tool lite lengthened. 


machining time 


And in addition to cutting production costs, Graph-Mo 
has helped Huron increase its sales. H. E. Lindemann, 


Huron president reports: ... the acceptability of Graph- 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





Mo by gage users has been an important factor in our 
company’s increased sales.” 

The difference in Graph-Mo steel and other gage steels 
can even be seen by the naked eye. The tiny, scattered 
parallel marks barely visible on the surface of a polished 
piece of Graph-Mo steel indicate the presence of free 
graphite in the steel’s structure. This graphite, together 
with diamond-hard carbides, enables Graph-Mo to out- 
wear other tool steels an average of 3 to 1, according to 
reports from dozens of users. 


You can always tell Graph-Mo by its “graphitic look” 
This built-in trade-mark can’t be duplicated in other 
steels. The next time you buy gages look for the “graphitic 
look” as well as the tag reading “this gage is made of 
Graph-Mo steel”. The Timken Roller Bearing Company, 


Steel & Tube Division, Canton 6, Ohio. Cable address: 
“TIMROSCO” 


MK 


~ STEEL 





SPECIALISTS 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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The Only 


SIZE-MARKED GEAR GRIP 
SOCKET HEAD CAP SCREW 


Pha ize is clearly incised on the head, 





can be een ata clanes lt prevents errors 





bys reen workers. helps veterans also 
speed assembly. It saves time and 
wasted screws when sizes get mixed up. 
It's a sales feature for vow product, 


FOR ANY TYPE SOCKET SCREW 
REMEMBER 


Your customers’ maintenance men. will 
like the Size-mark .. . it aids them in 
reassembling after servicing. Gear Grip 
prevents slips, speeds work, even when 
fingers are oily. 

Since there is no better Socket Head 
Cap Screw made. why not get these im- 
portant extra features offered only by 
P-K?Y Ask for samples. Parker-Kalon 
Corp., 200 Varick St., New York 14, N.Y. 


Sold through 
Industrial 





Distributors, 


the Supply 
Specialists * SOCKET SCRE 
that serve you 
j Z ; ( / y 











CAP FLAT HEAD BUTTON HEAD SHOULDER SET 4EX KEYS 
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y/ ate, combination 
“ hard to beat... 

















> 
Bullard 30 x 20 Spacing Table installed 
on Cincinnati-Bickford fixed arm Precision ° 
Drilling Machine at Convair (Consolidated * 
Vultee Aircraft Corporation, San Diego, 
California) is proving that these two units . 
“pay-off” in elimination of jig cost, speed- ® 
ing-up production and accuracy in repeti- 
tive drilling on a variety of work. “ 
A new job goes into immediate produc- . 
tion with no lost time — no waiting for 
preparation of jigs. : 
Simple and comparatively fast change- . 


over from one job to another minimizes 
production tie-ups. 


Precision work materially reduces if not entirely 
eliminating spoilage and provides complete 


interchangeability of parts. 


Pr 
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SPACER 


Ask for information on Precision Drilling without Jigs 
We Can Offer Favorable Deliveries on Bullard Spacers 


THE BULLARD company.. 


/ 
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4arge marine ge 
finishing practice 


Tes ahead 


Apo [11 vears ago the first Red 
Ring machine for shaving large 
marine propulsion gears (up to 96 
P1)) was completed and put) into 
commission. [ts high precision and 
spectacular economy promptly ini- 
tiated the now accepted practice ol 
shaving for such gears. 

Since then Red Ring machines 
have been built to shave larger ma- 


i 


int) 


—— 


. 


rine gears The Lnited States, our 
fastest and largest ocean liner. 
launched last vear, is driven by re- 
duetion gears shaved on Red Ring 
machines 

And now. nearing completion Is 
a giant shaving machine to finish 
marme gears 1S feet in diameter to 
almost incredible tolerances on tooth 
form, pitch, lead and surface finish. 
With sheht modifications, this unit 
will handle gears up to 200 PD. It 
will be displaved to this company's 
vuests late in April. 


SPUR AND HELICAL 
GEAR SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


* eoev 


SEEL SOME ELEC E 


NATIONAL BROACH & MACHINE CO. 


S600 ST. JEAN .. wee eceseerc eens vcece « DETROIT 13, MICHIGAN 
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TO A © HIGH PRESSURE) 
~~ HYDRAULIC CYLINDERS 


RODS | 
fatch-Damage, = DELIVERY || 


Our normal delivery is now 8 to 10 
weeks or longer whenever possible. 
However, we can make occasional 
deliveries to meet your RUSH 
cylinder requirements as follows: 














ID STEEL HEADS, 92 
and MOUNTINGS 


Standard Models except as 


Eli ma r Breakage ’ noted below 4-5 weeks ie 
x ee ie oN Models 81 and 82 6-7 weeks | 
Pee Water-Fitted Models 7-8 weeks 
Precision Seal and other 
“Specials” 8-9 weeks 
or longer 


All Delivery Promises Are Dated 
From Our Receipt of Complete In- 
formation At Our Plant 








IB. 
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fist 





- Standard Leather Cup Seal As- . | 
sembly Shown Is Interchange- a —~e | 
able With Miller Standard Piston == | 
Ring Piston Assembly 














MET J.1.C. HYDRAULIC 
STANDARDS years before 
their adoption in 1949, 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 


Complete Miller cylinder line includes: air cylinders, 





12" to 20” bores, 200 PSI operation; low pressure hy- 


draulic cylinders, 1" to 6” bores for 500 PSI opera- 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic SPACE SAVING SQUARE 
cylinders, 1%" to 12” bores, 2000-3000 PSI operation. DESIGN originated by Miller in | 


All mounting styles available. ] 945 | 











MILLER MOTOR COMPAN 


SALES AND SERVICE FROM COAST TO COAST 
CLEVELAND * YOUNGSTOWN ¢ DAYTON ¢ PITTSBURGH « PHILADELPHIA « 
toe ~ o MARIOS « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND ° 

. ROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS E ; PARK, ILL. 
* © \WAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « OD 16. Te ay See 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE e CHICAGO 


* HOUSTON « TORONTO, CANADA ond OTHER AREAS ant ue cru : 4 
HYDRAU NDERS «+ BOOSTERS + ACCUMULATO 
COUNTERBALANCE CYLINDERS 




















You Can Align 
This Diamond Wheet 


nickly! 


New, patented 





EZE-true feature 
on Super-Cut 
Wheels save 
time & diamonds 
assures better 

F finishes... 








This patented EZE-TRU Diamond Wheel eliminates 
need for shimming up low spots when back 
plates are out of alignment. Has eight auxiliary 
tapped openings fitted with small screws. 
Selective tensioning of these screws against back 
plate quickly and easily brings wheel into true 
alignment. This insures accurate installations 
which grind faster, give better finishes 

and prolongs wheel life. 





Send for Price List and full details... 


This EZE-TRU feature can be supplied on 
7’’ and 10” diameter, shallow or 
plain cup type wheels. For prices and 


(ee Se eS SB SS SF SS SF SF SF SS SF SF SF SF SF SE SE SE SE SE Ee Ee ee ee 
n 


Super-Cut Distributors, Inc 


3418 N. Knox Ave., Chicago 41, Il! 
full details, write to 


cpPER Cup 


Gentlemen 
Please send me full information and prices on your line of 
EZE-TRU Diamond Wheels 


aaeaaae eee eee eee ee eee 
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DISTRIBUTORS, INC. Address 
City 


Zone State 


3418-24 N. KNOX AVENUE ¢ CHICAGO 41, ILLINOIS 


254 
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* HOUSTON « TORONTO, CANADA ond OTHER AREAS 








UNIVERSAL orn. susnines 


GIVE YOU ALL THESE OUTSTANDING FEATURES 





I1—super finish reduces 
wear to a minimum | 














2—blended radius 
reduces tool hang up | 


5—complete variety 
of sizes and lengths 


& 


4—knurled head provides 
quick sure grip 














3—100% concentricity and 
hardness tests assure accuracy 





Standard Drill Bushing Boring Chuck 












The modern home of finer production tools 
“Kwik-Switch” Tool Holder 


UNIVERSAL ENGINEERING COMPANY | | 
Frankenmuth 3, Michigan | | 


| 
| 
| 
Standard Collet Chuck 165 | 





Mikro-Lok Boring Bar 


ee 
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“Some 15,000 employees 

in all branches of our 

organization are taking 
advantage of the 


Payroll Savings Plan...” 


SPENCER LOVE 


Chairman of the Board, Burlington Mills 






hig 


“The Payroll Savings Plan is one of the important personnel services offered to the em- 


plovees of our company. At the present time 


some 15,000 employees in all branches of our 


organization are taking advantage of this splendid plan for systematic savings. In times 


of national emergency this plan assists in stabilizing the economic life of the employee, 


the community and the nation.” 


Last eall for the 1951 Defense Bond Campaign! 

While the campaign was scheduled for six weeks, 

inning Labor Davy. the accounting period will include 
ill Pavroll savin Plan bond purchases and enrollments 
In September and On ober 

If vou haven't « mducted a person-to-person canvass to 
put a Payroll Savings Blank in the hands of every man 
ind woman i wr company there is still time to join the 
thousands ol Companies which have added nearly a 


million emplovees to the Pavroll Savings Plan through 
person-to-person canvasses, 

Phone, wire or write to Savings Bond Division, U. S. 
Treasury Department, Suite 700, Washington Building, 
Washington, D. C. Your State Director will give you all 
the help vou need application blanks, posters, envelope 
stuflers, personal assistance. 


Give your employees an opportunity to save for their fu- 


The U.S. Government does not pay 


partment thanks, for their patriotic 


ture and at the same time, help to maintain America’s eco- 
nomic security—put an application blank in their hands. 








Motors, 85% of 1,700 employees. 
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Radio Corporation of America. . . . . . . ss. , 
Owens-iilinois Glass Company .......... 
Cudahy Packing Compony ........4..4-. °° 
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Results of a few recent person-to-person canvasses 
Firestone Tire and Rubber Company (40,000 employees), 87% 
participation; Universal Atlas Cement Company, 67.8% of 
4,789 employees . Martha Mills, 71% of 2,200 employees... 


Lit Brothers, 52% of 3,600 employees . . . Delta Air Lines, 65% 
of 2,100 employees; Aerojet Engineering Corporation, 78.1% 
of 2,000 employees . . . Brown-Lipe Chapin Division of General 


Motors, 87% of 1,750 employees; Fabricast Division, General 


Person-to-person canvasses now under way include: 


Number of 
Employees 
993,142 
40,000 
25,000 
17,000 
17,000 
6,750 
6,500 
6,500 
5,700 








for this advertising. [he Treasury De- 
donation, the Advertising Council and 
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PLLA CCAL breaching machine 


SURFACE BROACH | INTERNAL BROACH 
REMOVES *4s ” | REMOVES 2” 


200 PIECES PER HOUR 
a 


_—a 





To broach the lugs and cross holes of a universal joint, American 
. engineers designed a combination tooling set-up on a_ standard 
: e WZ, d oy / American T-10-36 3-way machine. 
surface ail intel Nd Arranged with 3 stations, the machine surface broaches 3/16 stock 
off the inside and outside surfaces of the lugs at the center station; or 
. ° broaches 1/32 off the I. D. of the lug cross holes at the two outer sta- 
broaching possible tions. The versatility of the American 3-way machine allows for a 
C permanent tooling set-up, to handle both operations. 
; é Such assistance in planning and setting up your broaching opera 
with Aniucan tion is part and parcel of the American Way of broach engineering. 
It is a typical example of the complete service you get from American 
Broach .. . the organization that makes all three . . . broaches, 
‘ machines, and fixtures. 
3-U ay machine For more information on your particular broach- 
- ing problem send a part-print or sample and 
hourly requirements. Address Dept. T 


ll 


aoe 


For more information on American Machines send for Catalog #300. 





er BR ' 
I If A DIVISION OF COPE BROACH & MACHINE v0 


TOOL SUNDSTRAND 
American Building - Ann Arbor, Michigan 


See American First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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RADIUS FORMING 
TOOLS 





“TRU-LINE” PROFILE 
DRESSING TOOLS 





IMPREGNATED 
DRESSING TOOLS 


& 


“Bloomin Idol made o' mud_ 
wot they called the Great Gawd Budd" | 





STANDARD — KIPLING 
DRESSING TOOLS 


The two French soldiers crouched and watched the white little beam of Indian 
sunlight creep into the eye of the great gilded image across the shadowy chamber. 
Suddenly, the eye blazed and flashed with brilliant, jewelled fires. 
“Diamantes!"” they whispered, and rushed over and clambered up to the great face. 
A few moments later they ran out into the turmoil and gunfire in the streets and fled 
with the rest of the French soldiery, retreating before Captain Clive’s victorious Sepoys. 
A diamond as big as a walnut and weighing 200 carats isn’t the easiest thing to 
“TRU-THREAD" trade, but, eventually, it reached an Armenian dealer who sold it to the Russian Count 
THREAD Orloff for $560,000. The Count diplomatically presented it to the Empress Catherine, 
DRESSING TOOLS who was so pleased that she gave him a half-million dollar grant and another title. 
After 200 years, the Orloff Diamond is still one of the world’s great jewels. Probably 
it came from the fabled diamond fields of Golconda which supplied ancient Indian 
craftsmen with diamonds for their metal-working tools. 
And, today, as then, diamonds are still the world’s greatest cutting element, prized 
by industry because they so effectively increase production and reduce costs. 
For 43 years we have specialized in importing fine industrial diamonds for American 
= industry and manufacturing standard and special diamond tools—engineered to your 
DIAMOND job and guaranteed to do it. Our field engineers are at your service. 
GRIT TOOLS 
FOR THREAD DRESSING 


‘ 


INDUSTRIAL 
DIAMONDS 















WHEEL TRUEING TOOL COMPANY 
11-3200 West Davison Avenue e« Detroit 6, Michigan 
ESTABLISHED 1910 
Offices in Principal U. S. Cities—Agents Throughout the World 


WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 
33 West Street, Bloomfield, N. J. 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 
575 Langlois Ave., Windsor, Ont. 















~ () moO 1-Way Hydraulic Drilling and lapping Machin: 
ped with two 10-H.P. Way Type Drilling Units and tw 
Drill Units. On the left hand unit is a 14-Spindle ori 
{ Tapping Head and on the right hand unit an 11] “P : 


x Head. Between the heads is a 4-Station — nni 
« Fixture with Hydraulic actuatior All 1 0 
ectrically interlocked for cor 


| vcle 
{T: Motor End Hood bs 
RATION: Drill and Tap al t 


ODL TELON 160 per hour at &= 
a 
ethic encyv ae 
~ 
Write for i A , 
technical ae ~ } . ae 
information. : 
he 2 
- * 
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Lili 


| | 
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U.S.A. Sales Representative 

ARNOLD J. WERNER CO. 
New Center Bldg 

Detroit 12, Michigan 


Winpsor ONT. 
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let Us 
Prove... 


better, faster 








To Obtain Further Information About 
Advertisers, Trade Literature or 
Tools of Today Appearing in this 
Issue of The Tool Engineer, Use the 
Handy Readers Service Card on 


Page 137, 
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production 
at lower cost 





Precise 
concentricity 
for long tool life 
and smooth cut 


Correct spiral 
for fast cutting 





High polish 
promotes 
chip flow 


Improved 
rake angles 
for minimum 

loading 


job-engineered, master-machined 


— Choose FORD— 


HSS GROUND CUTTERS 


The superior performance of FORD HSS 
Ground Cutters has been proven in on-the-job 
tests in countless applications, on ferrous or 
non-ferrous materials. If faster, better pro- 


duction at lower cost is your goal, get the 
facts on FORD. 








FORD -- thc complete Kine { 


HSS ground cutters, rotary files, countersinks 
CARBIDE cutters, end mills, grinding burs 


Complete Detaks, 
Operating Data 


All specifications plus inform- 
co ative operational data on more 
i than 300 FORD rotary tools 
contained in new FORD Catalogue 

No. 207. Write for yours! 


“on? 







FORD regrinding service adds tool life, reduces fool costs! 


M. A. FORD MFG. CO., INC. 
Pioneers in rotary tools for more than 30 years 
DAVENPORT 1, IOWA 
USE READER SERVICE CARD; INDICATE A-4-259-2 
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Scraps valuable !., Soraps precious | 


It's needed... badly ...to maintain vital steel productien. 
Every plant has some—search out the iron and steel scrap in yours 


Among the most-needed industrial commodities, today, is juak. 


Yes—junk iron and steel, called s< rap. 


One half of the ingredients in making new steel is o/d iron and 
steel—collected from the waste of metal-working and from obso- 
lete produ ts made of steel. 


6.000.000 EXTRA TONS NEEDED 


Today, not enough scrap is being obtained from normal sources 


to meet the demand of increased steel production. 


W e must get more 


scrap from other sources. One of these 
sources may very well be your place of business. 


NON-FERROUS SCRAP IS NEEDED, TOO! 


This advertisement is a contribution, 


in the national interest, by 


AMERICAN SOCIETY OF TOOL ENGINEERS 
Detroit 21, Michigan 


10700 Puritan Avenue 


HERE’S WHAT’S NEEDED 


For help in this emergency, search your place for scrap; spe- 
. no-longer-used 
. worn-out or broken chain, wheels, pulleys, 


gears, pipe, etc... . 2 ibandoned metal structures. 


cifically: obsolete machinery and equipment . . 
jigs and fixtures . . 


If it’s gathering rust or dust, it may be scrap—and more valu- 


able being remade into steel than cluttering up vour premises. 
Write for booklet, ‘Top Management: Your Program for Emer- 
gency Scrap Recovery’, addressing The Advertising Council, 


25 West 45th Street. New York. 





SCRAPPY SAYS: 
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THE 
IMPROVED 6-SPINDLE | 


sor AUTOMATIC 
LATHE 


—SIX rotating end tools and SIX 
cross tool slides. 
















AL —Both in tooling and _ set-up 
expense; uses comparatively little floor space. 


—High production, with built-in pre- 
cision to meet exacting standards. 

ES'IGM —Vertical arrangement reduces 
wear of moving parts. Gravity bar feed requires 
no feed fingers, reduces load on spindles, mini- 
mizes vibration and noise. 


CHUCKING OPERATIONS 


. . can also be performed to great advantage. 
Vertical de ‘sign permits easier loa ading and hold- 
ing of work pieces. 


Typical work piece taken from bars; 
capacity of 2%" dia. and 6” long. 


GYROMATIC SIX-SPINDLE VERTICAL LATHE 


(Shown without bar carrier and oil guards) 


eRe = rE aren 





RUSSELL, HOLBROOK & HENDERSON, ne | 


292 MADISON AVENUE, NEW YORK 17, N. Y. 





emma 
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STEINEL Multi-Spindle | 
ess Drilling and Tapping Machines | 


Available in Bench or Stand type 


Widely used in the manufacture of electrical apparatus, small precision 
parts, and particularly useful in the optical and clock industries . . . 
Preferred because careful construction and quality materials result in 
extremely accurate performance! 

Precision work is guaranteed by the use of hardened drill guides. 
For tapping operations an automatic switch is fitted to reverse the spin- 


dies at a predetermined point so that tapping depth is accurately held. 






PARTIAL SPECIFICATIONS 
Drill stroke 112” 
Spindle speeds 355-1400 rpm 
Max. drilling dia. 4,” 


a 






PROMPT 
DELIVERY 
NO PRIORITIES 
REQUIRED 





Motor 24 HP 








@ Write today for illustrated brochure giving full details. 


MORE MOREY MACHINERY CO., INC. 

Manvfacturers « Merchants * Distributors 
‘ 410 BROOME ST. - NEW YORK 13, WN. Y. 
foe machine Tool TELEPHGNE: CANAL 6-7400 + CABLE: WOODWORK, N. Y. 
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COLLET MANUFACTURING COMPANY 


CLEVELAND 14, OHIO 











Continental Inside Cone 
Face Mill with illustration 
showing how blades are 
locked in the rugged body. 












Continental 
Outside 
Cone Face 
Mill with 
illustration 
showing 
how blades 
are locked. 


--- AND REALLY RUGGED 


Continental Inserted Blade Face 
Mills offer the assurance that they're “just 
right” for your job. They've been proved in 
production in Ex-Cell-O’s own plants and in 
hundreds of plants like yours. 


Whether the job calls for inside or outside 
blades, you'll find that eight advantages of 
Continental Face Mills will bring lower tool 
costs on tough jobs: 


1. accurately machined tapered blade slots. 


2. hardened bodies to prevent slot mutilation. 


3. close blade spacing, heavy sections be- 
tween blades. 


ontinental roo works = SX 
DIVISION OF EX-CELL-O CORPORATION 


4. positive-lock blades. 


5. simplicity: no screw threads in body; no 
loose wedges or pins. 


6. easy adjustment: no special tools needed. 
7 


. longer blades give more pieces and more 
grinds per blade. 


8. practically-indestructible bodies. 


Blades can be furnished in any material 
specified and cutters can be furnished with 
any specified drive or with combination drives 
for American Standard and Ingersoll machines. 


Order through your Ex-Cell-O representative 


or from catalog. Write on your letterhead for 
Catalog 60681 if you don’t have one. 
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DETROIT 32, MICHIGAN 





























Crit High Precision 
Profiles Directly 
from the Drawing 
SHEFFIELD’S 


MICRO-FORM 
GRINDER 


GAGES + MEASURING INSTRUMENTS + MACHINE TOOLS - CONTRACT SERVICES + THREADING TOOLS 


Representatives in Principal Countries » in Australia, the Sheffield Corp. of Australia Pty. Lid, Melbourne 





DETROIT 32, MICHIGAN 








